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The  RoUersThat  Put  The  Roll 
In  Rolling  Stock 


WITH  the  advent  of  the 
automobile,  Hyatt  roller 
bearings  became  essential  parts 
in  promoting  continuous  ease 
of  running  and  freedom  from 
repairs  for  transportation  and 
farm  equipment.  The  Haynes- 
Apperson,  credited  as  the  first 
commercial  gasoline  car,  had 
Hyatt  bearings  built  into  it. 

The  development  of  the  auto- 
mobile industry  and  the  increase 
in  the  use  of  the  automobile  has 
been  rapid,  and  equally  rapid 
has  been  the  multiplication  of 
uses  and  applications  where 
Hyatt  bearings  play  an  important 
part. 

From  the  humble  lawn  mower 
to  the  haughty  motor  car,  from 
the  finely  adjusted  motor  to  the 
rough  and  ready  logging  block 
and  ore  conveyor,  from  the  light- 
ly turning  windmill  to  the  pound- 
ing railroad  car,  in  all  fields  of 
activity,  Hyatt  bearings  are  vital 


factors  for  efficient  and  economi- 
cal operation. 

The  simple,  sturdy  construction 
of  these  bearings  gives  long  life 
free  from  worry  about  break- 
downs or  replacements.  The  easy 
rolling  motion  and  absence  of 
rubbing  friction  eliminate  the 
danger  of  overheating  and  insure 
longer  life  to  the  bearings  and 
enclosing  parts.  At  the  most  they 
require  oiling  only  three  or  four 
times  a  year,  permitting  not  only 
worthwhile  savings  in  oil  but 
also  maintenance  and  inspection 
costs. 

Steady  advances  are  being  made 
in  the  application  of  Hyatt 
bearings  to  every  field  where 
uninterrupted  and  economical 
production  are  important  factors. 
Our  engineering  and  research 
departments  are  always  ready  to 
cooperate  with  you  in  solving 
your  bearing  problems.  Make 
a  note  of  our  address  now  for 
future  reference. 


HYATT  ROLLER  BEARING  COMPANY 
NEWARK,  NEW  JERSEY 


If  you  will  drop  us  a  line,  men- 
tioning the  name  of  your  college, 
we  will  send  you  a  small  Hyatt 
bearing  which  you  may  use  as  a 
paper  weight  or  a  pocket  piece. 
This  will  give  you  a  clearer  idea 
of  the  unique  construction  which 
makes  the  Hyatt  roller  bearing 
durable  and  reliable. 
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ILLINOIS  INSTITUTE  OF  TECHNOLOGY 
PAULV.GALVIN  LIBRARY 
35  WEST  33RD  STREET 
CHICAGO  H-  60616  .^:^ 


PLANT  OF  THE  G0OD\'EAR  TIRE  &  RUBBER  COMPANY  OF  CALIFORNIA.  LOCATED  AT  LOS  ANGELES.    GENERAL  CONTRACTORS: 
HUNKIN  CO.NKEV  CO.,CLEVEL.V.\D.  PLUMBING  CONTRACTORS;  ARTHUR  HESS.  LOS  ANGELES.  AND  H.  E.  TRYDAY.  LOS  ANGELES 

THE  ARTERIES  OF  A  MODERN  FACTORY 


In  tunnels,  behind  walls,  beneath  floors 
in  every  American  factory,  complex  sys- 
tems of  piping  intcr-connect  the  various 
departments.  Delivering  water,  steam, 
compressed  air,  oil  and  gas  to  every  point 
where  they  are  needed,  these  pipe-lines 
enable  each  department  of  the  institution 
to  specialize  in  its  particular  function. 

They  makepossible  the  centralizingof  the 
production  ofpower,heatandgasatefficient 


large-capacity  plants.  They  allow  the  isola- 
tion offirehazardsand  obnoxious  processes. 
Should  one  of  them  fail,  however,  pro- 
duction might  be  crippled,  even  stopped. 
That  is  why  it  is  so  important  to  get  uni- 
form quality  in  every  part  of  a  piping  in- 
stallation; why  the  Crane  name,  the  assur- 
ance of  dependable  quality  on  products 
thatcoverall  piping  needs,  means  so  much 
to  architects,  engineers  and  owners. 


CRAN  E 

GENERAL  OFFICES:  CRANE  BUILDING,  8  36  S.  MICHIGAN  AVENUE,  CHICAGO 
CRANE  LIMITED:  CRANE  BUILDING,  336  BEAVER  HALL  SQUARE,  MONTREAL 

Brancnc,  and  SaUl  Ojfiui  ,n  One  Hundred  and  Forl^-fi-vt  Cllui 

National  Exhibit  Roomi:  Chicago,  New    York,  Atlantic  Ci!\;  6an  Francisco  and  Montreal 

Worki:  Chicago,  Bridgeport,  Birmingham,  Chattanooga,  Trenton  and  Alontreal 

CRANE  EXPORT  CORPOR.\TIO\":  NEW  YORK.  SAM  FRANCISCO 

CR.\NE-BE\XErT,  Ltd.,  LOXDON 

C2  CRANE:  PARIS.  NANTES,  BRUSSELS 


All  steam,  water  and  compresjed  air  pipe-lines 
in  the  Goodyear  plant   are  Crane  materials 
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TAPES  — RULES 
TOOLS 


All  of  Superior  Quality  a/id  oj  interest  to  every 
Pro'/ressive  E/rrineer  and  Merlia/iic 


Catalog  No  1  r-Ta°pes  and  Rul«     TH£ /UFK/N /PULE  fJO. 

Catalog  No.  3— Small  Tools  '  '*  *^  N. 


SAGINAW,  MICH. 
wYork         Windsor,  Can, 


MAGIE    BROTHERS 

MANL'F.^CTURERS     OF 

LUBRICATLXG  OILS,  AUTOMOBILE 

OILS 

CUTTING 

(COMPOUNDS,  GREASE,  COTTOX  WASTE                 | 

AND  BOILER  COMPOUND 

Teleph 

ones  Canal  712 

5-7126                                    2135-2137  So.  I 

oomis  Street,  Chicago 

KENWOOD  BRIDGE  COMPANY 

FABRICATORS  OF  STRUCTURAL  STEEL 

ENGINEERS  AND  CONTRACTORS  FOR 
COMPLETE    INDUSTRIAL    PLANTS 

1416  First  National  Bank  Building                             CHICAGO,  ILLINOIS 

1  e  le  p  h  on  L'     Randolph     1488 

PRODUCTS  AND 
SERVICES 

De^ig■Tler^,     entiint-t-rs     and 
builders  of  complete  indus- 
trial plants.    Structural  steel 
for  buildings,  roofs,  bridges, 
tanks,     and    roal     and    ore 
handling  structures. 

re  — ' — «        /           "s  ■ 

r^^^'  / 

i 

FACILITIES 

The    shops    of    the    KEN- 
WOOD  BRIDGE  COM- 
PANY   are     completelv 
equipped  with  modern  facil- 
ities for  fabricating  all  clas- 
ses of  structural  steel  work 
promptly,    under    superii- 

V" 

sion  of  skilled  engineers  and 
competent    mechanics.       A 

ESTIMATES 

Estimates   furnished    for 
structural  steel  or  complete 
industrial  plants. 

large   tonnage  of  structural 
t.el   i-   carried   in   -t.ick    in 
:r    vard.    to    be    used    l..r 
1  rnmpt   shipment. 
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THE   DISADVANTAGE   OF   POOR   LIGHTING. 
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A  sound  basis 
for  accurate  measurements 

WHEN  you  Stop  to  consider  what 
machinists'  tools  mean  to  the  various 
metal  working  industries,  their  importance 
becomes  apparent. 

In  nearly  every  modern  shop,  precision  tools 
are  invaluable  aids  in  reducing  time.  They 
permit  metal  products  made  by  different 
manufacturers,  to  be  assembled  with  unerr- 
ing certainty  and  at  greatly  reduced  cost. 

Sooner  or  later  you  will  need  to  know  about 
the  different  machinists'  precision  tools. 
Why  not  write  for  Brown  &  Sharpe  Small 
Tool  Catalog  No.  29  and  examine  the  line 
of  2000  tools — every  one  of  importance  in 
reducing  time? 

Brown  &  Sharpe  Mfg.  Co. 

Providence,  R.  I.,  U.  S.  A. 


No.  264    Inside 
Micrometer 


With  a 
clamping  device 


ONE  OF  MANY  NEW  TOOLS 
SHOWN  IN  CATALOG  No.  29 


As  thousands  of  our  industrial  plants  are  operating 
to-day  with  poor  lighting  and  in  some  cases  with  extremely 
bad  facilities,  it  would  seem  tliat  the  importance  ot  the 
subject  of  lighting  has  not  been  given  the  serious  consid- 
eration by  those  responsible  for  such  conditions. 

Poor  lighting  is  one  of  the  most  serious  handicaps 
under  which  a  manufacturing  establisiiment  can  operate. 
First  of  all,  poor  lighting  is  the  cause  of  a  large  number 
of  accidents  in  industrial  plants;  and  it  is  singular  that 
accident  reports  do  not  yet  properly  classify  the  hazards 
of  poor  lighting,  which  in  many  cases  is  the  primary  cause 
of  an  accident  attributed  to  what  is  really  a  secondary 
cause.  Safety  engineers  and  other  officials  who  make  acci- 
dent reports  should  always  consider  the  condition  of  the 
lighting  when  working  up  a  report  of  accident  causes,  for 
it  plays  an  important  part  in  a  great  many  casualties  and 
is  apt  to  be  overlooked.  All  accidents  due  to  poor  lighting 
are  accidents  of  neglect,  and  are  preventable.  The  poor 
lighting  accident  hazard  is  clearly  chargeable  to  manage- 
ment and  not  men.  It  is  a  difficult  matter  to  make  such 
progress  with  Safety  First  in  a  plant  which  has  neglected 
to  provide  one  of  the  fundamental  requirements  of  accident 
prevention — good  lighting. 

Pi-obably  no  one  single  factor  connected  with  the 
equipment  of  a  plant  so  directly  affects  the  efficiency  and 
inefficiency  as  the  quality  and  quantity  of  the  lighting. 
The  curtailment  of  production  of  all  working  under  the 
disadvantage  of  poor  lighting  represents  a  big  loss  each 
day;  the  poorer  the  lighting  the  less  able  is  the  working 
force  to  function  efficiently.  Quality  and  quantity  both 
suffer,  representing  a  preventable  loss  wholly  removable 
by  improving  the  lighting. 

Under  poor  lighting  condition,  we  cannot  expect  and 
rarely  do  we  find  an  orderly,  clean  factory.  Darkened 
places  encourage  careless  habits  and  workers  are  often  led 
to  deposit  discarded  articles  or  material  which  should  be 
deposited  elsewhere.  The  eyesight  of  those  who  attempt 
to  use  their  eyes  continually  in  insufficient  light,  below 
nature's  demands,  is  often  affected.  Too  much  light,  such 
as  is  furnished  by  bright,  unprotected  lights,  is  as  harm- 
ful as  too  little  illumination;  both  are  fundamentally 
wrong.  Nature's  own  illuminant,  daylight,  is  unequalled 
for  our  requirements  of  lighting. 

The  eye  is  best  suited  to  daylight  in  the  proper 
quantity.  Sun  glare  should  be  avoided,  and  in  the  dark- 
ened hours  proper  artificial  illumination  provided.  Day- 
light should  be  utilized  to  the  fullest  extent.  It  is  supplied 
free  in  abundant  quantity  for  our  use.  Modern  invention 
has  supplied  a  means  whereby  the  interior  of  buildings  can 
be  lighted  by  daylight,  and  all  the  advantages  secured 
which  is  furnished  by  good  lighting  at  the  smallest  cost. 

Industrial  buildings  should  have  as  much  wall  space 
as  possible  devoted  to  windows  fitted  with  Factrolite  Glass, 
which  insures  the  maximum  amount  of  daylight  and  which 
prevents  the  direct  rays  of  the  sun  from  passing  through 
as  it  properly  diffuses  the  light. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE    GLASS    CO., 

220  Fifth  Avenue, 

St.  Louis.  New   i'ork.  Chicago. 
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SUMMER  CAMP 

By 
R.  L.  LAWSON,  '25 


AL  alMianJl  The  wonls  thus 
sjKikfn  were  the  stiivtiiiy  signal 
l'(ir  AniiDur  Tecli's  most  adveii- 
tiuMUs  and  delightful  ecnirse — Summer 
C'amp.  Our  adventures  liegan  immedi- 
ate!}' upon  leaving  Chicago.  Few  of 
us  Avill  forget  the  ai'gunient  hetween 
('ailles  and  the  porter.  Lucky  fiu'  the 
piii'ter  tliat   thi^y   were  snou   separated  1 

Our  aiTi\al  ,ii  \c\\  Lislioii.  where 
we  changed  cars,  liad  e\ideiilly  lieen 
well  heralded  since  the  three  tnwu 
Ijelles  were  waiting  on  the  plallni'iii  tn 
give  us  a  lieni-ty  wclcmiic.  It  was 
unfortunate  that  I'ete  hecaiiie  so  inter- 
ested in  these  coiuiti'y  niaiils,  since  tliis 
led  to  a  sprained  ankle  when  he  uiisseil 
a  step  while  conning  the  heavens  witli 
them. 

At  Minocqua  it  was  necessary  to 
transfer  to  Charlie's  Itaee  Hoisc.  the 
only  train  in  the  state  with  an  a(l\ei- 
tised  speed  of  13.5  m.]i.lir.  I-^m'ii  this 
amazing  speed  proved  lo  he  to"  much 
for  the  Grass  Line  Special,  as  tliiM'e 
were  two  wrecks  during  oui'  stay  at 
camp. 

The  station  master  tdld  us  gra\c1\ 
that  the  'J'lvuit  Lake  ti'aiii  would  lie 
late  in  starting  that  iimrning.  "•pei-- 
haps.  ten  or  fil'teen  iiiiiiutcs  late"  ^Xwr 
to  some  unlaiown  cause.  We  al'tei'^ai'd 
found  that  the  delay  was  caused  hy  tlie 
frequent  necessary  stops  to  Iritu  ilie 
grass  in  order  that  Charlie's  train  could 
lind  the  rails. 

At  Ci  ::)()  |i.  n\.  we  ai-rivcd  at  the 
State  House  Station  whci-c  w^'  were 
met  hy  Prol'essor>  Wells  and  Stevens, 
and  their  assistant.  'I'licv  had  jircceded 
us  liy  four  days  and  had  pitcheil  the 
tents  and  made  cani]i. 

Our  immediate  interest  upon  arrival 
at  camp  centered  in  the  culinary  de- 
]iai'tment.  presided  over  hy  three  cap- 
ahle  cooks  (needless  to  say — of  the  fair 
sex).     The  camp  kitchen  continued  to 


tirW^ — I      ^"   l"'''i"''    •'    '"'''^   halaiu-c   to   he  niain- 
^■"-■^    '      taincil    hctwecn    I'adiatioii    ami    internal 

coniliust  loll. 
^;T.^^>  .\side  I'roiii  our  daily   re(piircd  stints, 

our  avocations  took  two  forms,  letter- 
writing  and  lishing.  The  first  success- 
lul  lishcrnian  was  Taul  ( I  ra  f.  hut  the 
liest  lish  >tory  is  accredited  to  (ialjheri. 
i"  *l  After  he  hail  lost  his  lacklc  and  ten 
loot  pole  to  a  uinskie  whicii  made  a 
licarl\  iii.'al  out  of  tlieni  (  so  the  story 
goes)  he  caught  thrci'  li\e  Jioundei'S 
with  an  oi'dinary  string  and   hook. 

The  faiultN.  ap|iarentl\.  could  noi 
do  witlioni  us.  ( )u  .Innc  S  we  were  llic 
hosls  of  l'roless(n's  Wilco\.  I'aliner. 
Lihhy.  h'ocsch.  Kraihwohl.  .Moivton. 
K'enneih.  and  rrofessoi'  ami  ^irs. 
riiilips.  1  l\ii'ing  their  hrief  stay  I'ro- 
rcssoi-<  \.\\^\^\  ;ind  Wilcox  tried  to  wrc.~I 
the  lioi-si'shoi'  chain|iion>lii|i  Ironi  .lolni- 
Miii    and     Peacock,    lull     wfiv    noi    suc- 

We   wonder   what   made    Lawson    so    haopy   after    he        ccssrul  I'lecallSe    of    the    interest    sIloWU 

looked   through    the   telescope.  .^^     horscsh,  .es.    the    professors    later    .seUl 

US  a   sel    of  standard   shoi.s   which   were 

I"'   'li''   '■'•"'•■I'   "I'   ">ii'   g-ii>li-oi lie    and       ,||,j,.|-|v  put    In  o-,,od  use. 

.social    interesi    tlironghont    .ait   stav    at  ,)„.|,||v    ,;.  'we   weiv    glad    to    greet 

'■■""I'-  l'rore.^>..r  'I'lhhals  and  his  familv  at  our 

The  lirst  ivw  davs  dircctlv  after  our  ,.,,,,,|,^  Marhoefer  and  Lowe  of  .\.  1.  T. 
arrival  were  s|ienl  in  .setting  our  tents  ^^.^,,.,,  ,,,1,,  ^..^.^ts  on  June  in.  The\ 
111    order.      Our    |irc|iai'at  ions    iiiclii.led       |,||,    ,,|,    ^^-j',],    (]„,    Saiids    and    left    the 

next    ila\.   as   llic\-   were   on   a    campiiiL; 


.■1    t  horollgh    derelise    aiiMillsl     1  he    \  icii 
•■lltacks    of    the    llioS(|uilos.     Ill     the     lorill 


trip 


( tiiisidc  of   workini;-   hours,   the  tin 


of     niosiputo     nets.       These,     however. 

I"-"^'"I    '"    '"'    ""■'■'■    '■'■'^ti"-    I'la.-cs    for  ^^.^^^    ^            ,,|     i-nwimx.     lishing.    swiui- 

the  iiisccls  after  thev  had  satiated  their  „„,„,' |„|„„..    ,,l,vni^    lioi-s,.sliocs,   and 

^'I'l';:";"^;'!"'"   "^y                            .  |„,,1„||.        |„     l,asel,all     we     were     ^c,•v 

With  the  camp  in  ordei;.  our  nit. ■rest  ,,„.,.,,,.|-„p     .p,,     ,„     ,|„,     |,„,.1,|„^.     o'f 

sliirted     to    the    .nrronndnt,.-    environ^.      ,,^„.,,„^^.,,,.   ^„„,    Sanniel>.   and   tlieu I 

which     we     |i|-ocecded     to    explore.    e~]ie-  ,■      i           i                       i     r               'IM 

.    11         .,                   .     I       T     r            I     ,,i  sUpiKirl    o     the  iilavers  and    lans.       Hie 

ciallv      the      reimted       Indian       hattle-  i  i                    .'..■,,,,                ,      ,. 

..^^       ,  past    ••generations     slnuilil   he  iu-i>iiii   o| 

^"Fiel,r  courses    permit    the   student    to  t  he  splen.lid  showing  made  hvt  he  can,  | . 

ac<|uire  nnuli   practical    inh.rnialion   hv  team     in    defending    an.l     mdispntahly 

din-ct    experience,      .\mon-    the    (liiii,-s  retaining  the  haschall  clianipionship  ol 

we    found    out— after    a     lew    nights—  Trout   Lake.     The  team,  led  l.v  ( ■aptain 

was   the   neccs>ar\    amount    of   hlankeis  tC.nnituucJ  ««  />".'/'■  S-* 
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HELIUM 

AN  ACCOUNT  OF  ITS  DISCOVERY  AND  PROPERTIES 

Bv 
THOS.  E.  DOUBT,  Ph.D. 

Associate  Professor  of  Physics 

Till'!    ill-  iwciiU      \,ai-     cliipx'.!     Iii'Imit     il     \va-  llir    hiws    .if    l>.,\ii'    and    L'liarli-.-    iiinrr 

I' '■  .i  I- -  IniiiKl     aiili.       Ill     the    iiiraiiiiiiii'  riociv  tliaii  an \   other  gas.     Hydrogen 

aiiic    111'  .wi  n.iioiii,  r.-    hail     Inimd     il     in     iiiaii\  and   iiilrducii   are  the  only  elementary 

I  III'      L:iial  iirliiilar   and    luiulit   >lai--   cMii    in    \rv\  L:a>cs    llial    cm'H    apprnaeh    the   role   of 

lii'liiiiii  -  lilli'd  iviiMiir   |iaii>  ul'  the  iiiii\ci-M'.  iicrlVrt     ,L:-asc's.       Xiti-nt;-i'n    heeoines     a 

'iii--lii|'     Shni-           III   issii   |)r.   ||]|d,.|,|-,iiid  ,,r  ihc  1.  S.  Ii(|iiid     al      -l!i4   ('     and     hydrogen     at 

andiiali    o  \  c  r  ( H'uldgiral     Siii-\cv     i-c|i(irti'il     in      'I'/ir  '''<'!('.    Iiiit    hcliiiin    dues    not    lic|uery 

fhicagd    lasl  Aiiirrliiiii   .Iniininl    ,if   Srlnirr    ilial    lir  until     a     (i'ni|ieratuiv     <>(     --.'(IS'-C     i-^ 

anil LiaM'  had    nhiaiiicd    a    |)('ciiliai-   i:as    rnmi    llir  riMclicd.       In     tlir     lriii|iei-atiire     range 

a    ihnll    111   all  niiiie|-al    iir.-inile.      Sir   Wiiiiaiii    li'aiiisa\  n    In   •"illii    ('    iis   e\|iansiuii   eoetlieient    i> 

h  e  II  11  I  d  e  rs,  |-e|le,'lll'il       lhl>      e\  |  leri  I  hell  I  .      enlllirilled  m  i  I  lea  tl  \    i  i  uistaiit   I  lial    the  teiiijieratiire 

■s|ieeiallv   111  liie    preseiiee    1 1 f   a    iirw    i!a,-.    and    with  -eale  iilitaiiieil   l)v  i\<  use  ill  a  gas  tlier- 

thii^i'     w  II  ij  ihe  aid   of   Sir   William    ('i'iiiik,~   he   wa-  iiiiuneter    a,L;i-ee>    aliini^l    iierfeetly    with 

realized     Its  ahle    In    |irii\e    that    the    -a.-    ua\e    the  the    tlieriniiil\-|ianiie    scale    nf    teinpera- 

-  i  /-  e  .     |iii»er.  lliiill    ill'  I  he   \"ellii\\-   line   whiell   eiillleided  Hire.       The    dellsilN"    nf    lii|llid    helium    is 

Professor   T.   E.   Doubt.        and    I  he    inag-  Willi     I),.       Ii'ainsay    rmind    ihe    ;jas    in  le^s    ihaii    an\"    utlier    lii|iiiil:    Iivdrngeii 

iiilnde    nf    Ihe  nian\    ullier  minerals,   in  s|iriiiL;   x\,iters.  as   a    lii|iiiil    at    its   Imiling   point   has   a 

aeliie\emeiii      wliiili      It      re| iieseii led . '  and   ill   natural  gas.     Simc   r.'ii  tmis  nf  deiisit\    id'  n.l'i   Liranis  per  enbie  eenti- 

'i'he  di^eiiM'ry  nf  helium  and  the  grow  th  lii|iiiil    air   had    lieiii    |ilaied    al    his   dis-  meter,    while   lu'liuin    weighs   only    O.!'.' 

nf    mir    kiiiiwledge    e(ineeriiiiig    it     are  |iiisal.    he   was   ahle   li\    Irael  iiuial  iiil:    il  ,L:raiiis  per  euhie  ei'iitimeter.     Metals  at 

,14c»»l     examples     lit'     the     way     in     wllieh  In    diseii\er    two    nlller    ehailellts    helling-  the     liiiilinu'     ]liiint      nf      helium      heeiune 

physieal   seieiiee  develops.     The  histiirv  iiig  In  ihe  argmi-heli  iini  i:riiup.  iianieK.  snper-eiiiidiietnrs      of      eleetrieity.         In 

111'   seielltilie    idiMS   shnllld    he   nf    interest  llenii    and    kinptnll.      And    rmiil    the    iin-  sniiie    eases    the     resistailee    is    le.ss    than 

Id  e\eryniie  whn   is  eiiiieerned   with   the  eiindeiised    pnrtinn    lA'    the    air    \\<ci\    in  line  ten-millionth  nf  wdiat  it  is  at  ordi- 

snhitioii     of     new"     jirohlems     either     ill  prndiiiing    the    liipiid    air    he    was    ahle  iiarv    tein|ieral ii re>.      Hence   it   may   he 

engiiii'erini;"  III-   ill   resean-h    fur   its  nwii  lo  denionsl  rain   the   pre.-eiiee  of   helniui  used    as   a    refriLierant    and    opens   u|i   a 

sake.  Ill   the  al  Unisphere.  \ast    reiiaoii    for  the  iii\  estigat  ion  of  the 

On    .\iigiist     IS.    iMiS    there    was    an            Helium,    like   oilier    uieinhers   of   |lii>  prnpeiiies   nf    Imdies   at    vrvy    luw    tem- 

erlipse  i>\'  the  sun  \isilile  III   India.    The  -riiiip.   has  no  eliemieal   allinitv    hir  aiiv  peratiires.      Ileliiini    is  a   hetter  eondlie- 

iiewK'   diseo\|.red    speet  n  iseope   was    just  siihstaiiee   ami    II    ma\-   he   said    to    Iia\e  tor    of    heal    or   eleetrii-ity    than    either 

rninini;-     intn     ii>e     and     was     diiveted  /ern   xaleiiee.      .\n|    oiih'    ean    II    mil    he  hwlr.iMvn   or  air.     The  refractive  index 

toward     the     prominences     which     were  le  lo  .•omhinc  witli  aii\-  elenicnl.  luil  •lud    ihe   dieleclric   constant    nf   helium 

M-ilile    \vheii    the    sun    \xa^    liiddcn    li\  it    has  ihe  Inwesl    soliihilitv   ill   water  of  are  smaller  than   tlmsi'  of  hydrogen  or 

the    moon.      In    ihe    spectrum    oi    ihe-e  aii\     ,i:as.       rmressor    .hiliiis    Thomseii.  air.  in   fad.  a  \aciiimi  is  the  only  space 

llanies  >linntiii,L;   lii,^li   aho\e  the  surface  rcnow-m^d     lor     liis     wm-k-     in     ihermn-  in    \\\i\r\i    these   i|iiaiitit ii-   are   smaller, 

nf     ihe     -iin,     llie     freiicli     aslrnnniiier.  clieiiiis|r\.      piihli-lied      a      nnmlicr      nt  .Viinlher    majnr    research    directed    li\ 

I'.    -1.    (  ".    .Iails.-.en.    llntlced    all    e-peclall\  papers     nil      the      perinilic     tahle     III'      the  li'ain,-a\     re-lllted     111    the    dlscn\eIT    thai 

prniuiniiil     hriiiht    vellnw-    line.       (Mlier  eleinenls.       In    mie    nf    lhe>e    piilili>lied  iielmin    is   nne    i<i'    ihe    jirndiiets   of   the 

prnmiiicnl      lines     cniild      I h^ciwed  herore    the   dis<-n\ery    nf   argnii    he    ili~-  di'cnin]iosil  inn  of  radium  and  thus  gave 

wdlleh    could     he    readily    idenlllied     with  cll>sed      the      Ilece.-Sll\       lor     a      scries     of  the     hrsi     direct    evidence    for    the    traii- 

well-kiinwii      eleineiit>     nil      the     i-arlli.  Iraiisilinn    elemeiils    with     nil    chemical  rormation     of     the     cleineiits.        Soddv-. 

1 1  vdrn^eii    Liavc   a    hrlLiht    red    line,   an-  allinitv    and    /.ern    valence    In    he    placed  li'iil  herfnrd.     tlie     ('iiries.     and      many 

other    III    the    liliic    and    a    third    in    the  helweeii    the    lnuhlv    eled  mposil  i  v  e   and  others    have   .-.howii    that    helium    is   one 

violet.      The    prominent    yellow    line   was  the      lllgldv"      elcci  rollegal  IV  e      elclilellls.  of    ihe    product-    ii(    radinactivitv.       .Ml 

lii>l    Ihoii^iit    In    he   due    to   sodiiiiii    he-  .\  ceo  rd  m  o  1 1 1  h  is  pred  ict  ioii   I  he  missini;'  radioaelive      elements      which      produce 

cause   II    was  nciir  the    i-"raimliofer  lines  elemeiil-    would    have    the    properties   of  alpha   ra  vs  ui  v  e  olf  liel  iiini.     Alpha   rav- 

I',  and    1),  which  areiaused  liysodiiim.  llm    he!  iii  ni-a  ri^oii    series    and    would    lie  arc   >lrcams   of    po-itively  charged    par- 

Tlie    iie\t     ilav     .Ian-sen     oh-iawed     llii'  placed      lidween      the     group     lluoriiic  tides.       When    one    of    these    particles 

pi'i'iuinciicc-  and   vva-  .-ihlc  In  shnw    thai  cldnriiie.     hromiiie.      iodine,     ,'iiid      the  takes  t  w  o  eled  nms  il  heeomes  a  nentral 

''ii-     luauihl     line     wa.-     imt     coimideiit  uroiip  1  il  h  iiim.  .-odi  um.  pota-siii  m  :  t  hat  heliiim   almu.     (  hi  accoiint  of  the  high 

","li    '!"■    -"duiin    lino.       Lockver    and  ,-.      hdweeii      ihe     hali.eeii-     and      the      -| d    willi    which    the    alpha    particjo 

l-'rankland  .ailed   Ihe  Inic   M    ami  since  alkalis.  are    expelled     Iroiii     raditiin    these    have 

"    ''"'   ""'    '■""i';"i''   "I'll    il    Inic  of  aiiv           'I'h,.    phvsieal     properties    of    helium  -real    peml  ratiii-    power.      Ruthertord 

'""."""      ''■i-i-'-ii'iiil     I'lcmeiil      thev      as-  arc   as    reniarkalile   as   are    Its   eliemieal  ha-   used   the  tremciidiuis  energy  of  the 

'■'■''"■''     "     '"     ■'     li,M'"il"'ii''il     I'Idueiil  prnperlii's   as    iiidiiated    hv    lis   positimi  alpha    ]iarlieles    in     Immhanlini:    gas,.>. 

which     tliey     called     helium     from     the  m    the    periodic    tahle.       Il    comes    clo.se  In    this   way   he   has   heen   able 'to   show 

i;reek      word     //e/ie.v.     ihe     -im.        Over  III    heinii'   all    ideal    -^a-    ill    thai    it    ohevs  (Cinitiiiu.J  ,111  i^ane  ;il 
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MODERN  SEWAGE  TREATMENT 

in 

THE  SANITARY  DISTRICT  OF  CHICAGO 

By 
F.  W.   MOHLMAN,   chief  Chemist 


THE  average  persou  has  little 
conception  of  what  is  meant  hv 
sewage  treatment,  and  still  less 
knowledge  of  what  the  icclmiial  iimt-- 
csses  of  treatment  may  lie.  lie  may 
have  heard  of  septic  tanks,  sand  tilters. 
nr  stone  tilters,  but  these  processes  call 
to  his  mind  nothing  more 
than  an  area  of  concrete 
tanks,  or  a  stretch  of  porous 
sand  or  stone  miraculously 
prepared  hy  nature  for  the 
]iurification  of  sewage.  He 
would  be  surprised  to  learn 
that  sewage  treatment  proc- 
esses are  based  on  compli- 
cated bacterial  reactions  and 
that  modem  t  r  c  a  t  m  e  n  t 
works  contain  many  ine- 
elianieal  devices  such  as  air 
compressors,  patented  set- 
tling tanks,  filter  presses 
and  rotary-kiln  dryers.  He 
would  be  interested  to  learn 
that  the  control  of  sewage 
treatment  demands  a  Imowl- 
edge  of  chemistry,  bacteri- 
ology, and  engineering:  and 
that  improvements  in  exist- 
ing processes  are  due  to 
|iainstaking  researeh.  started 
nil  a  small  scale  and  devel- 
oped to  the  design  of  jdants 
treating  many  millions  of 
gallons  of  sewage  per  day. 
The  Sanitary  District  of 
( 'iiicago  is  now  operating 
t  w  0  large-size  treatment 
|ilants  and  is  building  the 
largest  treatment  plant  in 
the  world,  to  operate  by  the 
activated  sludge  process.  A 
description  of  these  plants 
will  indicate  the  nature  of 
the  construction  <>(  a  mod- 
ern sewage-disposal  jdaut.  The  ecinti-ol 
of  their  operation  is  hnsed  mi  the  col- 
lection of  accurale  engineering  and 
eheiuieal  ilntii. 

Treatment  Works 

The  two  large  treatment  work>  now 
o|ierating  are  the  Des  I'laines  Works, 
in  operation  since  .\ugust.  l^'i'i,  and 
the  Cahinu-t  Wiu'ks.  in  operation  since 
( ictober,  19v!-?.  The  location  of  these 
plants  is  shown  in  Figure  1.  The 
1 'e<  Plaines  Plant  is  eiitirelv  an   acti- 


\ated  sludge  plant,  and  the  Caluiuei 
Plant  primarily  an  Imhotf  tank  plant, 
although  it  includes  tliree-i|\iarters  of 
an  aci-e  of  sprinkling  lilter>  and  two 
compleie  aeti\ated  sludge  tniit>.  The 
large  Xortli  Side  Plant  is  now  ln'iiig 
built.       It    will    he    iUl    aetixalcd    slmlLie 


tlii'ory    and    niechanisn 
atioii. 


llieii-   ripcr- 


phml.   (  apahle   of   trciiling    1  ;.",.il(lii.iMi(l 
gallons   pel-   •.'  I    hours. 

Tlierc  are  only  two  standard  com- 
plete ]iroees>es  siiitahle  fof  treating  the 
sewage  of  Chicngo.  and  these  two  are 
(  1  )  liiiholl'  tanks  ;ind  sprinkling  lilters 
and  C' )  acti\,ile<|  sludge.  The  choice 
lii'twi'ell  these  processes  is  dependent  on 
their  relative  cost,  ipmlitv  of  elllllelll 
obtainalile.  freedom  t'roiii  luiisaiice  and 
odors,  and  dependability.  .\  lii'ief  d,- 
scri)ition  id'  each  jirocess  mav  he 
m'cess;ir\      ill     order     to     indicate     the 


Imhoff  Tanks 

The  Inihoir  tanks  at  the  Caliiniet 
Plant  are  typical  of  modern  <lesign. 
All  Inihotf  tank  is  merely  a  settling 
tank,  with  a  false  bottom 
\iliieh  is  trapped  in  sucii  a 
way  that  the  .solids  .slide 
down  into  a  lower  compart- 
iiieiit.  in  which  they  are 
perniitted  to  remain  until 
completely  •■digested",  that 
is,  until  ebullition  of  gas 
ceases  almost  completely. 
The  solids  are  completely 
cliaiigeil  in  nature  hv  this 
digestion  anil  are  reiiioved 
as    a    black,    porous    sludge. 

which     has    littl lor    and 

w  li  i  c  h  dries  readih"  on 
di-ained  .-and-bcds.  'I' Ii  e 
lower  coiiijiartinents  are  de- 
signed large  enough  to  hold 
I  be  accumulation  of  sludge 
t  broughout  the  winter, 
when  it  is  impossible  to  drv 
it  on  sand-beds,  as  it  freezes 
and  docs  luit  ]iart  with  its 
inoisturc.  The  capacity  of 
the  lower  sludge  compart- 
iiieiit  is  usually  designed  for 
rroiii  1  to  :l  cubic  feet  ])er 
capita. 

The  upper  or  ■•flowing- 
ibrough'"  compartment  is 
usually  designed  to  give  a 
detention  period  of  from  "? 
Ill  :i  hour-.  If  the  tanks 
are  operating  properly  tliere 
will  be  no  disturbance  by 
gas  and  sludge  masses  at  the 
surface  and  no  .scum  such  as 
is  usuallv  fouiul  on  septic 
tanks.  The  tanks  accomjdish  nothing 
more  than  a  jiartial  removal  of  the  in- 
soluhle  solids,  a  purely  ]^hysical  ]ilie- 
uiiincnon.  w  iih  accompanying  biological 
decoiiiposiiion  ol'  the  deposited  solids, 
'i'lie  sludge  is  much  easier  to  dry  and 
is  much  less  otfensive  than  the  fresbly- 
deposited  solids.  A  cross-section  of  tiie 
('aluniet   tanks   is   shown   in   Figure   ■.'. 

Sprinkling  Filters 

Sprinkling  tilters  arc  of  simple  con- 
>t  ruction     but     accompilisb     remark-able 
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l-,.siil|.-     ill      llir     nviUliicllt     of     M'wn.iiV.  ihc  n\yi:vn   ilriiiainl  ol'  llic  x'Waiiv  aiioiil 

•|-|l,,V    idll-l-l     nl     Im(I>.     IV ;    tn    S     feci  10    |iiT   rrllt.    W  ll  i  Ic   S|  JPi  llkl  i  lit:-    lillrl'-rail 

III   (|r|i|li.  I.I    rlll-llcil    >\i<\\r    (  Inilll    V   In   :;  ivihli-i'   lllr  nWiirll    ilrlllilllil    KMt   per  rclll 

iiiihi.^     Ill     iliami-tcr  ).    nwy    wliicli     llir  u  licii  npcrai  iiil:  rlliiiciil  I  \ . 
.-.rlllril     -rwap'     is     s|iriiiklril      iIii'(iul;Ii  LarLic    arra>    aiv    n'(|iiirr(l    (<<[■    >|ii-iii- 

>|iriiiklir    lirails    >|iari'il    a|i|in>\iiiiatcl\ 

1  I  IVct.  cclllcl-  lo  ii'lllrr.  'I'llc  MirllKr- 
i.l'  Ihc  >Io||r  lirciiiiic  fiiaicil  "  itii  a  >liiii\. 
-I'lal  iiiiiii^  riialinu'  wliidi  i>  tcriiiiiii;' 
with  liartiTJa  and  liiLi'liiT  nri^an i>i]i>. 
'I'licsr  l.aitrria  work  o\ci-  tin'  nr-aiiii- 
iiiallrr  aiTiiliically  ami  I  i-aii>rnnii  iiii- 
slalilr   |ii-Mtriii-likc   iiiali'iial    iiiln  >lalilr 

n\iili/,ril  ami  iiilriliril  r |i(.iiii(ls.    Tlir 

-rwA:^r  lillci-s  liiniii-h  ilh-  inlcrstiiM's 
ill  ihin  liliii-  wliicli  arc  cxiMiM'd  Id  tlif 
artinii  ..r  ihr  liai'lrria.  Ml  thai  tiic  I'cai- 
limis  ial<c  |ilacc  vrvv  (|iiickly.  The 
-]iraM'il  liipiiil  can-ics  ciKumli  nxyuou 
illlD    ihc    \<ri\    In    |irnl]Mili'   tile   ur.iwth    n\' 

iiilril'viim-    hai-Irria.      Tl |irimi,L;s    in 

the  hcil  ai'f  -n  hir^r.  hnwcMT.  ihal  \rry 
lilllc  I'cnimal  nl'  sii>]H'iidiMl  Miliils 
ncrlirs.  with  the  rv>\]\\  that  tllr  rilhicllt 
rnlitaill>       allllnst       as       llUlch        ilisnlllhlc 

iiiattcr  a<  tlic  iiilluciit,  Iml  in  a  iiiiirh 
iimve  stahii'  rnriii.  This  siis|irinh'il 
matter  miisr  he  -rttleil  nut  ill  a  ^ec- 
nmlary  srliliiiL:^  tank.  I'art  i>\'  the 
~ii>|iemhMl  >nli.l-  ai-f  ri'taiiieil  ni  ihr 
liltiT.  imwi'MT.  ami  wn-r  ii  imt  Inr  an 
inlrivMiii-       hinln-i.-al       aelinii       calle,!       kling    liltn-    sim-e    mily    two    tn    thive 

•■unlnadin-''  the  lilfr-  wmihl  s i  ,-Iom       iiMllinii    -allnn-    of    >ritl(Ml    .rwa-e    can 

ami  h,.,-omr  im|.,.|-vious.  Kaeli  -|.rili-.  h,.  1  ivaled  |.,m-  a.av  of  hrd-.  Thevliave 
linWfMT.  the  lilin>  I.euiii  to  sloii-h  olV  ■!  niiinh..|-  of  di.advaiita-es  sueli  as 
the  stniirs.  and  diii-iii-  A|inl  and  Mav  "dm--,  the  production  ,,(  Muall  tlie- 
the  ellluelil  iisiialiv  cniiiaiii>  iiiiuh  (p-\rlinda).  and  \er\  lieaw  initial 
iiioiv  >ii>|icmlrd  luattri-  than  the  in-  c\|,..ii-.c.  On  the  ,,thri-  hand.  Iiowcmt. 
till, 'lit.  .Viler  the  uiiloa.liii-  lia>  (^(•a>ed.  ihev  |.|-odiac  a  \,TV  >ati>raetory  elllu- 
the  lihei-  IS  n|,rii  and  .•li'aii.  and  r.-ad\  ''ut.  are  rii-L;rd  ami  ivlativelv  hml- 
Inr  atinthei-  \i'ar">  work.  Iirnnf.     and     are     verv     ,vnnniiiieal      in 

The       ehan.liVs       aeinlii]il  ishnl        in       a        n|ieratlnll. 

Tllr    loliihilial  inll     of 

I  iiiiiojl'    I  a  11  k  s     a  11  d 

-|n-inklin,L:'       liltiT-       i- 

■/{;^.^„  (|uite  leasihle  h.r  tival- 


IWr.    F.    W.    IWohln 


f. — '    meiil     n  r     chic  a  i: 
M'w  au'e.  ami  tint  il  ]'.ll  I 
Ihrsr       |irn,T<ses      Were 
(■nll>iilcr,Ml      till-     hrst 

V        availahle.    In  that  \ear 

\  till-  aetivaled  >luil,L;e 
^  nrneess  was  de\eln]ied. 
.;^      and     it     i~    imw     hniiL; 

jj_^      i^      usril     in     lirrrefrllee     tn 

..'- ---^    laiik>     and     filters     Inr 

^      llin>t      nf     the     Chira-n 

iri'atiiieiit   works. 


Figure    2.       Cross    section    of    the    Calumet    Works  Imhoft   Tanks 


Activated  Sludge 

The  aetivated  shid.L;'e 

irorc-s     i>     a     comiilrte 

|iroii'--  111  itM'll'.  re- 
^liriiiklini:-  Idler  or  -diaeterial  hrd"  am  i|iiiriiii;-  iiiil\  a  preli  in  ma  r\  reiiio\-al  nl' 
iniiih  iiinre  iirolnuud  ihau  thuM-  wliuli  inai>er  Milids  h\  MrrriiiiiL:'.  In  tlii> 
oi-,-iir  in    Imhoir  tanks.      1  I'  wr  nirasiire      proci'ss      liiiel\'-il ill'iised     air      is     hlowii 

the   sli-eiiuth    nl'   >r\\auv   li\    the   ; unl       thrniiuh  I  he  srwaiie  as  it   |ia>^i'~  t  hroimh 

nf       nxy,i:ell        ri'i|Uireil       to       n\ldl/r       the        iiillcrcti'     tanks.        The     hotlnllis     of     thr 

ori;aiiir    iiiallrr.    it    will    lir    round    that       laiik<     are     |iartl\     ro\rreil     h\-     |iornii- 
liiiholV    lank-    niav    he    ahlr    In     ivdiirc      ililVii-nr    |dale>.    thrnimh    whirii    the    air 


hllhl,lr>.        Thr    ili-|l|h    nl     M'Ua-e    uiav     ho 

Irniii  |o  In  -.'11  liTt  ami  the  tletelUinii 
perind  in  the  tanks  Irnm  I  tn  (i  liniir.~. 
Tho  Mi>piaiilid  and  enllnidal  solids  in 
I  ho  sr\\aL;e  arr  rnauidaled    and    rnriued 

lllln     hrowil.    >pn|li;-od  ikr     tlnccllli.     which 

arc  areiiniiilati-i|  in  M'ltlini;-  tank-  and 
returned  in  rrr<li  illeolninu;-  >ruai;r, 
while  the  elarilied  rllluelit  tinw-  n\rr 
the    niitl'all     weir.       Thr     Milid     matter 

eolloolrd.     rallril     aeti\a|r,|     >|uil-e.     .-nll- 

laiii-  millinns  nf  amihir  haeteria  which 
ipiicklv  Mccninpli^h  the  saiin'  pnritica- 
tinii  clVectcd   liy  >priiiklin,i:-  liltei>. 

.Vpprn\iiiiatcl\  tweiity-li\i'  jier  cent 
!<(  sliiilur  \i\  Miliimr  IS  iiiaiutaiiitMl  in 
llir  aiu-atimi  tank-.  When  the  sludo'e 
acciimiilate-  n\er  tlii>  ainniint  the  cv- 
ces-  i-  vrinnM'd  Inr  di-posal.  'I'he 
renioM'd  -llldL;e.  when  dried,  i-nntains 
iiinre  nitrogen  ihati  any  <liidi:-e  I'mni 
aiiv  nthcr  prncc>-  nl'  -rwa;.;c  treatment, 
and  presenl  iiid icat imis  are  that  it  is 
wnfth  Irniii  -t;-.'!!  In  *:;ii  per  tnii  as  a 
rertilizer. 

'Idle  etiliirnt  liniii  the  activated 
sliidre  prnces-  is  i|uite  .Satisfactory.  It 
i>  clearer  and  Inwef  in  hacterial  con- 
tent than  a  -priiiklinir  filter  effluent. 
The  ]n-nees>  is  lice  fmin  mlofs  anil  flie,-. 
and  can  he  installed  mi  limited  area.s. 
as  rrnin  111  tn  ]  .">  uiillion  gallons  of 
-ewaii-e  can  he  iri'ated  ]iei-  acre  jier  24 
hours.  The  cost  nf  const ntetiou  is  less 
than  the  cost  of  coiistriictinn  of  Imhotf 
tanks  and  spi'inklinu'  lllters  hut  the  cost 
of  operation   is  \ery  i^reat. 

.V  plan  \ie\\  nf  our  lies  I'laiues 
'rreatinent  Works  is  shown  in  Figure  3. 
The  aeratinii  tanks  are  10  ft.  deep 
lone  hattery  is  1  ."i  ft.  deeji).  each  fol- 
lowed hy  a  hattery  of  settling  tanks. 
.Vn  operating  gallery,  in  whieli  are 
located  valves,  N'enturi  meters,  oritice 
lio.ves,  etc.,  separates  the  aeration  and 
settling  tanks.  The  sludge  is  settled 
in  two  types  of  settling  taidvS,  one  of 
which  has  a  hopper-bottom  shaped  like 
an  inverted  jiyraniid,  the  other  con- 
taining a  dished  hnttnm  nver  which 
mnviiig  rakes  pass,  sweeping  the  sludge 
In  a  sump  at  the  center  of  the  taidv. 
The  Impiper-hottom  tanks  must  have 
i;o  slopes  in  order  that  all  sludge  may 
-lide  to  the  hnttnm  •>(  tile  tank.  This 
means  that  deep  e\ca\atinn  is  necessary 
Inr  this  type  of  tank.  The  otlier  type, 
containing  Dmr  meclianism,  is  rela- 
ti\ely  shallow  and  also  nmre  satisfac- 
Inr\'  in  other  respecl>. 

Sampling  and  Analyses 

('o|Upletelv-ei|iiippei|    lahoratorieS   are 

installed  at  hot  h  the  Calumet  and 
Ites  I'laiiies  Plants.  The  operation  of 
the  ]ilants  is  in  charge  of  a  sanitarv 
engineer.  The  control  of  operation  is 
ha-ed  on  cheinical  analvse-.  which  fiiv- 
ni>h  the  Yardstick  hy  which  the  results 
aicompli-hed  may  he  niiMsiiivd.  The 
tirst    e--eiitial    is  acciirat<'  saiii]iliii>:. 
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Tlir    iiiialysis   (iT   a    silicic   saiiijik'   of      iinist    lir    misli'iiliziMl )    is  taken   I'm'  ile-      nations   air    rarely    made,    aiiii    alljuini- 
seuage.     seleeleil     at     ramlnni.     means      torjiiinat  ien   el'  tlii'   liidelieniieal   oxygen       noitl   amnioma.  iii'\er. 
notliing.      Our  ilail\-  samples  are  niaile      ilemaml.     allei-    wliieli     llie    sample     is  Typical      nv-iilts      lor     tlii'     Cahimel 

■I'al.l.'    1 

CAl.r.MKT    WOh'KS— Analytical    Results 

Summary,    .liily.    l!l'.'-!    Tlir(iUi;iL   June.    1931: 

Results  in   Parts   I'er  ilillion 


Nil 

osen  as 

Dissolved 
Oxygen 

Biochemical 
Oxygen  Demand 

2  day              3  day 

Suspended  Solids 

Slabilily  Days 

Organic 

Amr 

xcnia 

I     Nitrites 

Nitrates 

Tolal     Volatile       Fixed 

Max.     1     Min.     JAvefage 

imiioir  i-:iiiii 

ml    

1.:! 

1.:; 

i.r 

1 .  I  o 

:;s.:i        c,  1.;; 
■.'?.:!        :il.r 

n      111      :;i 
.;i      111      lo 

A<li\ale(|     Skel,-e     Settled..        l.o?  .IS  .IKl  r,.-!l\  II. i;:,  ...  ...  Ill  111  II  111  S  ll.ll 

.V.iMated  siiid-e  l.'aw i.;:i  .11  .11       ;;.!i:i       n.i:;         •.'■;       l-".       l-.'       m        s      :i.s 

Spriiikliii,".;   Filler  l-'inal....     1.4S  .1:1  .IS       -I.:;        :i.:;:l  ...  ...        -.T,        1-.'        II        III         s       !i.s 


Per  Cent    iiediietion 


Imhotr     -i:        U  {  hie.) 

.\eti\ate(l    Sliidue    Settled.  .  To 

.\eti\ated   Sludge  K'aw 70 

Spriukling    l'"ilter    1  -"i 


4-.'  it;  .-,4  y;  :,g 

!M)+  !»ti+  :t  :.-,  :i 

iKi-f-  ':U)-\-  (■,:;  i;:;  i;;', 

!IU+  l)(l-l  lio  111  .".'.I 


up  as  a  composite  id'  ".' I  single  samples,      sterili/eil    witli    clilin'olovni    liel'ore    the  l^laiit    are    gi\eii    in    Talile    I.      Thej^e 

collc'i'ted     liiuirly.        Wdieii     the     gallon      otiiei-    delerminal  imis    are    made.      Tlie  I'esidts   mdicale  llie   relali\e  work  done 

composite    sample     is     liroiighl     to     the      dcii'i-m  mal  imis    usually    made    on     raw  liy    a    idarilieal  ion    process    ami   a    emn- 

lalioralor\.     a     -inaM      sample      (uliicli      and   si'tlled   sewage  are  ammonia   nitro-  pictc      process.        The      Imhoff      tanks 

gen.      luganic      niirogcii.      iMocliemical  remo\ed  only  v?T  ]X'r  cent  of  the  organic 

o.wgei]     demand,     diloriiie.     suspended  nitrogen  as  compared   with   aViont  TO  tri 

soiids    (lolai.    Milalile.    and    li\ed).   and  7 -"i    percent    remo\ed    l.y   lihers  or  acti- 

occasioualh"     oxygen     consumed      trom  \ateil    sludge;   only    1?    to    |i;    per   cent 

potassium     pi'rmangaiiale.       The    same  of    the    o.xygcu    demand     as    compared 

tests  are   made  on  sprinkling   filter  and  with     an     imlicaled     IMl     per     cent     or 

aeinaleil   sludge  elUuents,  and  in   aildi-  greater    ri'diiction    of    owgcii    demand; 

lion    nitriies    and    nitrates    are    deter-  only    -"i  I     per    ceiii     of    llie    siispiaided 

mined     as     well     as     the     stahilitv     to  solids   as   eompared    with    i;."i    to    To   ]ier 

mctli\leiie   blue.      Total   Solids   determi-  ceiil    for  llie  comiilele   processes,      h'.vcii 


-■v3l;|i    ^\VerTtvri Meier 
'Force  Main 


Sec+'ion   B-B 


''xmnmv.x^X'^^^^ 


Seo+ion    C-C 

\<- -70'- ''\I0''<- 


-ISO'-- 


-260'-' 


^'S^^^—^^^^^^^--^ 


Section      A-A 

Figure   3.      Plan   of   the    Des    Plaines    River   Treatment    Works 


up  in  the  aeration  process.  It  is 
liTiierally  aceepted  that  from  0.10  to 
<t.l.")  Ml.  ft.  per  gallon  shoulil  be  suffi- 
■ieiit  tn  meet  the  oxygen  requirements 
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-nsiler   (litlVr.  iii-r>    woiil.l    he   mnol    if  spi-nl    lin>   ni    i  ih.ii-aii.i-   ..|    ,|(,llai-    lor  .j^mw    nn    il     has    Ikvii    foiuiil    ihal    ihr 

the     pr(iressi>     ut-re     ilealilig     with     a  r\|)t'riniental   till.T.-.  |,|-,.~.,-.   tihcr  aid-.  pi-<Mcss    is    mtv    ex])ensive   and    tliat    it 

^tmiigrr   >fu.i-v.     '{"he  analysis  of   tii.^  and   prepanitni-v    |,iu,csm-..     The  piv"-  will  take  a  hmg  time  and  an  enormous 

raw   srwauc   iiidiialr>   that    it    is  nni'  nf  cake    is   thru    dried    m    iMlai-y    kihi>    !■■  aiiimint  ol' cvpn-imiMitation  to  out  >lown 

the    wcal^oi    -rua,i:rs   on    record.      This  less  than    HI  pi^r  cent   iiiojsiiire  coiiii-nl.  the  expense   to  an  eeonomieal   amount. 

is  due  to  the  excessive  watei'  con-miip-  This     pi'oce^-     must      he     checked     hy  'I'wo   main   ditliculties  are  now  eueoiin- 

lion   in  Chicago.  analyses     of     the     moisture     contents,  tered — the    large    amount    of    air   used 

I,     ujll    1,,.    noted     ihal     a    relatively  composilion    of   th.'   c.ial    u<v:\.   cah-ula-  and  the  I  rouhle  in  pressing  and  drying 

large   amount    of    nilral.'    nitrogen    was  lion     of     the     evaporation     ratio,     and  .ipi'rati<in>.       'i'lu're     is    also    a     major 

found  Ml  till-  lilter  and  adivatiMl  sludge  complete  fertili/ei-  .aualv.-is  of  the  dried  prohlem    in    develo|)ing   tli<'    u.>:e  of   the 

etllueiit>.      This    inlrale    nilr.igeii     \\a>  im-o(|ii(I.  dried   >luilge  as  a    fertilizer,  hut  this  is 

formecl  hv  iiitrifvnig  liai  Ici-ia  from  pari  In    the  .oiiirol   of    huliolf  tanks   and  not  so  much  a  techniial  prolilem  as  one 

of   the   organic   and    aiiiinoiiia    iiitr..geii  sprinkling    llller-.    it    i~   not    |.os.Mljle   to  ,,f   puMJcitv   and    education, 

in    Ihc    raw    scwa^v.       Niiiah-    contain  varv    coiulitions    a-    iva.lil\     a~    in    the 

|,oiciitial    a\ailahle    o\\o,.,i     ( :,ii    i,i    •_'  activated     sludge     proce->.     hut     daily               Volume  of  Air  Required 

KNd).    which,    with    the    increa,~e    m  analy-e-    aiv   just    as    important.      The           'I'lie   volume   of   air    u.-^ed    for  aetiva- 

di-sol\ed  owgeii.   i>  Milli.ienl    to  sialiil-  -liidge  must   not    he   permitte.l   to  accu-  tion  has  heen   tile  subject   of  much  in- 

v/.v  the  elllui'>nt  comphlelv.  and  m  moM  miilate  until  il   fouls  the  sewage  m  the  vestigation.     The  average  amount  has 

,-ase-    to    furnish    a     re-c'r\e    -upplv    of  tiowiiig-through      compartment.      uidi-  been    1..")   cii.    ft.   per  gallon   of  sewage. 

o\\eiai.  so  ihai    the  eUlueiii    may  actii-  cate.l     li\     an     iucii'asc     in     -ii-peiided  while     sonn'     imlustrial     wastes     have 

all'v    he   able   to    improve    ihe   cmditioii  solids  and  ~ept  icitvcf  I  lie  cllluent.    The  r.M|iiired    fr..m    :!.o    to    4.0    cu.    ft.    per 

of  a   iM.lhited   -tream.  sludge    must    be    removed    a-    fast    as  gall,,n.        Tests     made     bv     Professor 

pos-ililc  ill  ill,,  summer,  and  it-  volume  Bartow    at    the    Illinois    State    Water 

Control  of  Operation  and   moi-iure  .(.nteiu  determini'd.      Hv  Survev  showed  that  a  very  small  pro- 

.  halaiiciiiu    the    total    wvight    of    sludge  p,,rtioii   of  tlie  oxvgen   in 'the  air  was 

Ihe  activated-ludge  procc--  re.|uire-  ,,,„„,,,, I    ,,.-ain-t     the    total    w.u>rht    of 

cousi,hu-able  mechanical  cpiipmeiit  Mich  ^,,|„|^   ^,,,,1,.,,   ,„„   ,,,■   ,|„,   „,„..,^.,.    ,i„,tl| 

as  pumps,  blowers,  and  air  lilts,  which  ..^  j|„,  j,.^.  |,.,,,^,    „.,,  ,..,„   ,,,|,.,||,,,c  the 

.     . ,'            1-     -I  1              'till       1 1  ll_l  >l  M  III       ( 1 1       1 1[  ^.1 1 1  h        X    I  1    l>  1  n  III     11 F    iiiv(.-i     I  in-    y.w  iiCii    I  cu  nil  fulfill 

continuous  operation    especially  <d   the  n,,,     ,,,.    ,,,|.,.„    ,,,,,„    ,„    ,,„.    .|„,,^,.  ,,,.  ^|^,,  ^^,^^.^,^^^,  ^^^^^^  ^,-        ^_!_  ^^ 

blowers,  is  .ptite  costly.         he   average  ,.,„„,,artiiient.  1(.  per  cent  is  actuallv  used  biologicallv 

power  re.|niremeii     per  indlion  gallons  -,,,„.    ,|,,,„,,^|,„..    f,,,,,,    ,„„.,    ,„„    ,,,  while  the  other  il,j  p^r  cent  is  used  for 

treated   ,s  about    K.  horsepower,  which      ,,,,,„;„,,,  ,„  , 1  or  dog  a-  it   i-  a  verv  agitation     and    the    thorough    mixing 

costs    s  (1.00    per    niilhon    gallons    per  ,„,j|,.  operation  to  wadi  the  -tone  if  it  required.     It  is  essential  thai  all  sludge 

dav  with  power  at  one  cent   per  horse-  ,„^  ,„  ,„.  ,,„„„,,,„,   ,,.,„„  ,|,„  ,„.,|      t,,,,  ,,,.  ^          -^^  circulation  and  not  allowed 

power  hour,      hv  notiiie   the  conceiitra-  m,,.,  ,„,,    j,,,,,,   „■  „,,„,,„.,|  „   ,„„  i,,^^.),  ,„  ^„„,,,  ,„,  j|,p  ,„^^^,^,,j  ^,j.  j,,^  ,^^^.,^^.^^^^ 

tmii  o    nitrates  and  claritv  of  etlueiit.      ,    ,,„ ,,•   ,,,,^,„|    ,,„|,    ,„,,„„, ,ietely  tank  where  it  wouM  become  anaerobic 

tu.  volume  ol   air  required   may   be  re-  ,,|,,,,i,„|      ,„,,,„,,         |„du,-tnal      wastes  and    would    be   detrimental    to   the   effi- 

duce<l    satelv.   but    II    It    IS   maintained  ,„.,,.    i„|,j|„j    ,.,iv.,.ti,,.   operation.      The  ciencv  of  aeration 

at  too  low  an  amount,  trouble  will  „„,.,,,,^  ,„„„  ,„,  ..-affiled,  and  if  they  All  American  installations  have  use,! 
ilevelop.  Ihe  uMial  air  requirement  1-  ,lisappear  completely  there  is  trouble  Filtros  plates  for  air  distribution, 
troni  1.11  to  1..,  cu  It  per  gallon,  luit  ,|„.,„,  qq,,  ,|,„,„.^  „,  j,,,.  .,,,,,„,iary  These  are  artificial  porous  plates  1  foot 
«'•  have  M.en  eiial  ed  to  reduce  this  „.„|,„„.  „„|.,  ,„^,,^  |„,  ,.^,,„„,,.q  ,„  square  and  II4  inclics  thick,  which  are 
conM.lerablyliycaivlul  control  Atom-  ,,11, -rvals  and  its  moistuiv  content  de-  cemented  into  containers  connected 
time  we  reduced  the  air  s_upplv  at  the  ,„,,„j,„„|.  „.,„,  ^hc  air  piping.  At  fir.^t.  investi- 
i)es  Ihiincs  I  hint  to  iM,,  ,.u.  It  per  with  Imliotf  tank>  and  sprinkling  i,rat  ions  were  made  concerning  the  area 
gahui.but  we  -oon  began  to  have, lilb-  m,,,,,  „  „  ,.,,,„,„n,,a||v  unprofitable  of  ]dates  rciuired.  It  was  toimd  im- 
.ultv  m  hlt,.r-piv-ii.g  th,-  -lu.lg,-  ami  ,„  ,„,,„,, ,t  ,„  ,^.,.„,,,,  ,,„,  ,i,„|<,p  ;,,  nec-ssarv  to  , -over  the  ..ntire  floor  with 
the  nitrates  alnmst  ,lisappeare,l  in  the  ,-,,,,i|i„.,  ,,  i,  ,,,,,,1,-  ,,,„tain-^  ,.ver  3  phues.  an,l  ,„mret,.  spacers  or  ridge- 
ertluent.  Ihe  ..b.icct  ol  ,laily  analyses  |„,,  ,,.„,  „itrog,.n  on  th,-  ,lrv  basis  as  l,|,„-k>  w.uv  ida,-e,l  between  r,Dws  of 
IS  to  enable  us  to  us.,  as  little  air  as  ,,„„,„,,.,i  ,,i,|,  ;,  j,,  ,,  ,„,,  ,,,„,  i^  acti-  ph,t,.s  >„  that  ,,iilv  ,u„M|uarter  to  one- 
possible,  but  still  not  -u,-h  a  low  ,,„,,  ^|,„|^,^.  Accordinglv.  Imlu.fl'  sixth  th,.  aiva  of 'the  tank  bott,.m  had 
amount  that  un.satisla,-t,,ry  ivsults  will  ..|,„|„.,,  ,,  ,j,.„|,,,|  „^  ;|,^.  ,i,.vi„j,  beds,  to  h,.  ,-,,v,.re,l  hy  plate.-^.  With  thij 
be  obtained.  |,,,„1,,,1   ,,„,,,    ti,,-,.art>   an,l    ,lump,^,l   ,.n  ■■ri,lev-aii,l-furrow"  svsteni   it  was  un- 

\\e   must    wat,b    th,'   ,.|lluent    t,,   s,m.  „,,,,,,  i-,,,,!   a,ljacent  t,,  the  plant.      In  ,l,.sirabl,.  t,,   use  fewer  plate..;,  and  the 

that  no  slu,lg,-  ,-,ap,-.     If  the  air  lifts  s„iue  pla,-,.s  it   is  taken  away  by  farm-  air  rat,'  ,,iul,l  n,,t  be  reduced  below  the 

become  pIugg.Ml    -o   that    sludge   is  n,it  ,.rs  for  l,„al  ,-,msumpti,.n  as  a  iV'rtilizer.  minimum  mn-essarv  to  keep  the  plates 

,-,mstantly    rem,,ve,l    fn.m    the    settling  ,.^,.,,1  .,„,[  tin-  slu,lov  in  circulation, 

tanks  it  will  ri,iw  ,iut  with  the  eflluent.  Special  Problems                            Xhe  next   ile\el,)pnient  was  to  place 

Our  analyses  in,li, ate  wh, .11  this  occurs.  qq„.    .„,,ivat,.,l     -lu.le..    process    has  iwvs    ,d'    plates    al,,n-    ,me'si<.le    ,5f    a 

The   operation   ,)f   the   jiressmg   an,l  ,,p,,,|,.,i    „,,    „|„re    pmblems    m    sewage  flat-b,,tt,un  tank.  wbi,b  might  be  15  bv 

, Irving  ,-)perations  re.piires  careful  ana-  tivatiiumt   than   w,mv  ev,.r  ,-,.iiceived  of  1-i  f,'et   in  ,  r..ss-,.cti,,n.     The  air  rises 

lytical      conti'ol.        Moisture,      specific  1,^   jIu'  ,jp,.rators  ,if  th,.   simpler  proc-  in   a   cduiun   ,,n   ,iiie  side,   inducing  a 

gravities,  nit Pigvii  ,-,mte!its.  and  liy,lro-  esses  ,,f  past  v,.ar-.     \Vli,.n  the  activated  unif,)rni    transverse    circulation    acr,->ss 

gen-ion  c.nt.'nt  of  th,.  wt  shidg.'  must  slu.lue    |,r,„-,'s>    was    in    th,'    first    few  the  tank.  ,l,,wn   the  opposite  side.  an,l 

be  known    m   or,l,-r  I,,  a,-,-,,midisli  siu-  vears  ,,f  its  ,l,.v,.|.qiineiit   it   was  hailcl  I'a.^k    a,r,,s>    th,'    b,,ttom    of   the    tank. 

,-essful     filtrati,,n.       Th,-     pr,,hl,.m     ,.f  '.i^   the    s,,lutmn    of    all    our    treatment  Th,'    v,-1,h  it  v    a,r,.ss    the    b,itt,im    must 

filter-pressing  th,-  slu,l,-,'    fr,,m   '.is   p,.r  |,r,)blenis.   mainly   becau.-^e  of   the  high  he   m,,re   than   ,«,■   f,M,t   per  sccaid   to 

cent    water   out, 'lit    to    a    slmlg,-    cak,'  ,|uality  , if  its  efiliient  and  the  possibility  keep    the    sliulge    from    settling.      We 

,-,intaining  75  t,,  so  per  cent   watiT  is  of    ri'i-,iv,'ring    fertilizer    values    in    th,'  tri,'d   this  ty]ie  ,d'  tank   in  c,miparis,in 

a   miKt   diHiiiilt   one.  on   \vhi,li   w,'  have  slmlg,'    pro,lu,',',l.       But    as    yi-ars    bav,'                          (CnntinueJ  nn  page  20) 
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PART  I 
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E.  O.  PIERCE,  '24 


'  ^  iliza- 
lloi,.'  AVlicii  i;. 
:i     iiiaii     rirll- 

W'r     |.r4Vt. 
'ir     ilic     ]iuv- 


|iu>,.> 


this 


■I-.    t( 


Mr.   E.   O.   Pii 


lilii'  ■"ei\"iliz;l- 
1  ii>ii""  with  tiie 
I  II  t  ci'iiiitiDnal 

!■",  Ilex  rliipoiliil 

M<.  ■•'rh(.  eon- 
ilit  inn  of  iimrt' 
ail  \  a  11  c;  (■  (1 
|ieo}ik's  in  rniitrailist  iiuiinii  tn  ihuM' 
classed  as  savauv."" 

Let  us  examine  tliis  (letinitinn  chisrly. 
Tile  outstandiim  facts  presented  hy  it 
are  tliat  a  dilfereiice  exists,  tw  is 
assumed  to  exist,  hetweeii  sava.uvry  and 
the  "civilized""  stale:  and  finally  that 
■■]ieopIes  advance".  It  wcinld  seem 
frnni  this  definilidii  and  the  eunchi- 
siiins  drawn  from  it  that  were  we  al)li' 
to  show  that  the  dehnitioii  is  enneet 
and  that  peoples  really  do  a.haiice  or 
progress,  we  might,  by  an  examination 
of  the  causes  and  principles  of  tliis 
progress  of  society,  accomplish  tln'  real 
purpose  of  our  iuvestigation. 

But  what  is  progress?  Our  iliciioii- 
aiy  deiines  it  as  ■'advancement".  I>ut 
in  the  ease  of  society,  advancement 
toward  what?  In  answer  to  this,  it 
heeomes  necessary  for  us  to  fornmlate 
our  '"first  law  of  progress"",  a  funda- 
mental assuniptiou  upon  which  all  that 
follows  is  liiiilt.  It  is  hased  upon  the 
fact  tliat  it  is  eM'i-y  man's  aim  t" 
ameliorate  his  condition,  to  better  him- 
self— his  desire  to  gratify  his  w-ants  of 
a  material  iialnrc  of  an  intellectual 
nature,  ami  of  a  sympathetic  nature: 
his  desire  to  be,  to  know,  to  do.  That 
thing  is  progress  in  a  social  sense, 
which  produces  this  amelioration,  this 
betterment,  this  broadening  and  length- 
ening of.  life,  in  the  highest  degree  for 
the  largest  nuniher  of  ])eo|ile.  lletined 
ill  such  necessarily  highly  general 
terms,  and  only  from  the  standpoint  of 
utility,  we  are  inclined  to  object  and 
to  ask  what  things  produce  that  which 
we  have  defined  as  progress.  The 
answer  is  a  cardinal  purpose  of  this 
paper. 


Ill  seai-chiiig  for  facts  tending  to 
pro\e  or  disproxc  the  statement. 
■•pco]iles  advance",  the  lirst  idea  wliich 
comes  to  our  iiiiiid  is  that  of  evolution. 

|)oe>    not    the   general    acceplallee   of    the 

tlieor\'  of  evoliilion  iiii]ily  an  eiiuallx' 
general  acceptance  of  thi'  idea  of  huiiiaii 
p|-og|-e>s.  that  ""licoplcs  aihaiice"?  Is 
iioi     (■\oliitioii     a     \eliicle     of     hiiiiian 

Fomnialch'  liiolog\'  comes  to  our 
aid  111  answering  tlii>  i|iie>lioii.  .\lid 
till'  answer  is:  In  liodih'  (organic) 
evolution,  man  lia>  made  no  \e|-v 
mark'cil  proc|-cs>  diiriiii;'  the  last  lira 
liiniiirr,!  rniliirirs  at  lea'st.  There  have 
lii'cii  minor  chaiige>  in  the  liiiman  lio(l\-. 
iiotli  ■'|irogressi\e"  and  ■'riirogre.~>i\e". 
as  for  example  in  an  iiicrcasing  ri'- 
si>tance  to  certain  diseases  due  to  the 
elimination  of  the  more  >ii>cept  ihle : 
and  in  deu-cnerat  i\c  changes  in  sense 
organs,  hair,  teeth,  etc..  luit  \ery 
iiiiiior  changes  nexerthelcss.  hi  fact, 
the  pli\sical  evolution  of  man  has 
slowed  down  almost  to  a  standstill. 
.\nd  not  oiilv  is  this  true  of  man's 
bodily  i'\olulion.  Imt  in  contrast  to  the 
geiicrallv  accepted  opinion,  it  is  true 
also  of  his  mental  i'\olution.  Since  tin.' 
time  of  the  ('ro-^lagiion  race,  about 
twenty  thousand  \eais  ago.  there  has 
been  no  markeil  increase  in  man's 
cranial  capai-ity  and  prolialilv  no  in- 
crease in  his  inherent  iiitellcct  mil 
abilil\-.  (Coiiklin.  ••The  l-;\ohition  of 
Man"")  liiologists  tell  us  further  that 
biological  ]irogi'css  has  ils  deliiiile 
limits,  and  that  man  has  in  all  prob- 
ability approached  \ery  near  to  his 
natural  limit  as  imposed  li\'  prcsi'iit 
conilition>.  II'  future  liiolo-ual  ]irog- 
I'css  i-  to  take  place,  it  must  lie  alom;- 
radiealK"  dilfcreiit  lines,  ami  in  response 
to  new  ami  \cr\  ilili'crent  emiron- 
mental  conditions.  .\atural  selection 
is  the  guiding  force  li\-  wliich  evolution 
Works — by  the  elimination  of  unlit 
birms.  lint  in  modern  human  society, 
the  operation  of  this  forci'  has  almost 
hecll  slo|i|)cd.  .Ml  hut  the  iiio-l  mon- 
,~lroiis  loriiis  are  permitteil.  miw  forced 
to  li\e  and  alloweil  |,i  propagate  their 
kind. 

The  only  conclusion  obtainable  from 
an  exaniinatiou  of  man"s  present  >tate 
from  a  s(  ieiililic  ])oiiil  of  view,  is  that 
iU'gaiiic     cMilmioii     ill     man     has     long 


since  reached  a  i'lima\.  some  force 
having  >eeniiiigl\"  -et  a.-ii|c  the  great 
e\rdutiiaiary  ]iriiici|ile  of  natural  seli'c- 
tion.  We  can.  therefore,  expect  no  aid 
from  this  source  ill  answering  our  cur- 
rent  probliaiis. 

Ill  the  preceding  paragraph,  it  was 
-tated  that  ••some  force  had  seemingly 
set  asiili'  the  great  cMiliitiomiry  ]irin- 
ciple     of     natural     selection"'.       Wlial 

might    llli>    force    he? 

.Man  resembles  aiiiiiial>  ••as  tlic\"  re- 
semble one  aiiothiM- — he  ditfciv  from 
them  as  tliev  dill'cr  from  one  another". 
sa\s  Huxley.  I  f  iiian  i^  so  similar  to 
animals,  it  would  ^ceiii  that  he  mu>t 
he  siihject  to  till'  same  Heed  of  adjust- 
ment to  life  |-onditioll>.  He  shiUlId 
show"  dinereiices  coin  pa  ralile  to  those 
e\hibited  li\-  aiiiiiials  as  a  result  of  ad- 
ju>tnient  to  widel\-  diMa-se  life-condi- 
tions: ami  being  the  most  wiilcl\- 
ranging  of  all  aniiiiah.  he  should  exhihil 
the  greatest  iiliy>ical  diversities.  Ibil 
this  he  does  mil  i|o.  Human  beings 
are  much  alike  over  time  and  -]iace. 
.Man  is  "•imehanged  in  ihanging  en- 
vironment"". 

When  a  man  goes  into  a  cold  climate, 
for  example,  some  aihiptation  is  neces- 
sary. In  an  animal  this  adaptation  would 
take  place  in  the  growth  nf  a  tliicker 
coat.  .Sonic  small  ]ilivsical  adjustineiit 
iiiav  occur  in  man.  but  the  ]n-iiicipal 
adjiistnii'iit  is  an  external  om — brain- 
action  results  in  the  utilization  of 
things  available  in  nalure  as  the  in- 
strunuait>  of  adjii-^tment.  Every  real- 
ization or  mali'iialization  of  brain 
adjustment  constitutes  part  of  the 
jiaraphcrnalia  or  apparatus  of  civiliza- 
tion— that  which  wc  call  culture  in  it- 
broadest  sense. 

This  is  the  new  lorm  of  evolution. 
which  rephico  and  sii|iersedes  for  man. 
organic  evolution.  .\iid  tlu-  oiii>iand- 
ing  characti'ristic  of  this  lype  of  evolu- 
tion is  that  it  is  the  product  of  num- 
bers: it  o]icrates  a>  a  re-iilt  of  society, 
for  llic  beiiclit  of  socict  V  :  it  is  known 
as  •■>oi-ial  evolution'".  Fcw\  if  any. 
iiivcntiiai^  or  ciilliiral  iiislitiilion>  have 
been  the  product  of  a  single  mind. 
Tlii'se  tilings  have  been  the  rcsiill  of 
the  work  of  a  long  line  of  experi- 
menters, or  the  gradual  developmcnl 
.and  wm-king  oiu  of  the  iii>t  iiiitimi 
which    is    the    best    ailaiilalion    lo    life 
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riiniliti(iii>.  AiM'iliiT  (li>I  iiiL;ni>liiii,i: 
rciituro  (iT  .-'uinl  .voliitidii   I.-  iliiii    it    i> 

nut  llliuli'  |iiiiiiai|iiil  llii-iiii;:li  ihr  i^riiii- 
|il;i?iii.  Inn  I-  liamlril  ilii\vn  :iiiil  accii- 
lilllhlti'il  :i-  .1  "-iiiial  illlirrilaiii  r'"  IVdlii 
iicruTMtiiin  l"  uciicratidii.  Man  iiia\ 
lie  tlic  saiiir  mail.  iiri;aiii(all\ .  llial  lir 
was  tw('iit\  tliniisaiul  \car>  ai;(i.  Inil 
lli^;tinguisllinl:  lirtwccii  iiilrlli'd  and 
knowledrrc.  Iiciwi'i'ii  the  caiiacilN  I'nr 
knowiiiLT  ami  lliiiiL:--  kiiiiwn.  mndcni 
mail  is  icrtainlv  llir  -ii|irri(ii-  in  kiinwl- 
cdiCc  iif  lii>  ( 'ni-Ma.i:non  aiu  i-Im's. 
That  is  Id  >a\  .  nioilrrn  man.  a-  lii'llrr. 
mcKJcni  Miiirtx.  i>  the  |i]-iidu(l  nl 
"■<(ii-ial  ('\oliii  inn"' ;  and  liri-riii  lies  i  lie 
dilfrrencc  nl  u  hich  « r  ~|iiikr  in  niii- 
iiitrodiictnin       |iai-ai:i-a|ili.      wliirli      ilis- 

I  iuguislir.-  1 Icin   man   rmni   li  is  .-a\  aL;r 

and  liarliaric  an(l■^^.j•^.  "( 'ifili::/! imi" 
thrn.  I'v  //(/■  I, n,. Ill,  I  nf  sijihil  irul  ill  mil . 
'I'lir  next  (|nr>tii)n  wliirli  |ir(i|iiis('^ 
itM'lf  i>:  •■!-  xicial  r\olnliun  a  looi.ai 
|M-iM-i'ss.  tlial  i>.  ilii  men  ddilin-alrh 
|dan  out  and   i-rakizc  siicict\">  dc^lin\  !'" 

WV    likf    In    tliink    lliat    \\v    d >.•   mir 

nun  ]iatli,~  and  imlicics.  cniix  inii^K  and 
|iiir|iiisft'nlh  .  inwai'd  sninc  sclciti'd  end  ; 
lliat  we  lia\c  inl  rniluccd  .a  ■■ratinnal 
M'lcrtinn""  i.r  plan-  ami  ]>nliiii'-.  I!ui 
\\\\;iX  iiinM-  mm.  tlic  mas>c-  nl'  mm. 
i-     lint     tlmniilit.     Iml     ciiintinii.       .\nil 

what    Sft>    rlllntidll    L^-ninu'    is    intl'lvsl.    Inr 

mn>t  mm  a  mt\  narrnw  and  -clli.^l] 
interi'St. 

Tn    thn>n     whn     Wnllld     jikr     In     lirllcM' 

lliat  ini'ii  think  niil  >.ncici\'>  dcstinv. 
this  may  >.rm  llir  cnnmil  id'  dr>|iair. 
IfdWcvrl-.     11     ,-liniild     he     imtcd     thai     it 

leaves    mil     nl'    accnlinl      l|l|.     n|lfl-allnn     nf 

ihiisr  (.-osniir.  ini|M'i-s(inal,  aninmalic 
forces,  which  lia\c  lliii>  far  siicccssl'iill\ 
directed  the  cvniniinn  nf  Mnicty — far 
more  relialpjf  and  icrtain  llian  aii\ 
human  act  nr  a<ls  cnidd   |in>>ili|\    !»■. 

What  i.-  the  ii-i'  nf  a  stni-i:lr  if  ad 
is  dctcriiiiin-d  hy  >iich  (•n>niic  |inuc)-;- 
\\ell,  man  \\:\>  dniic  snincthim;  \\\\\] 
riectricity,    willi    ^rav  itatinii.    with    tlif 

expansive  |inWer  nf  >Ieain.  e\en  lhnl|;^|l 
he    knou>    jilll,.    ahniil    the    I'.'al    iialii|-e 

nf    these    fnl-.-,.,-.        Till-    l]a>    heell    dnlle    -n 

~iiecessfnll\  that  he  llatlef-  liim-elf  inin 
lliinkiii,!;  he  i-  the  master  and  Inrd  nf 
nature.  In  realm  he  is  natnreV  |da\- 
Ihin^':  thr  rarlh   -liaki-  a   little  and   lii> 

-•reatest  unrL.  .-nllaie-n.      |j,.  ha~  ivl\ 

learned  mitniv'-  »a\>  and  adapted  In,- 
"wn  aetinii>  In  them.  lie  .animl 
■  ■liane-r  <j:\-.\\  Hal  mil.  Imi  \u-  (-.-in  place  a 
mill  wheel  111  the  p.ath  nf  fallinu  water. 
Similarly,    the    eleinenlal    fm-c c-    nf    sn- 

eiety    eaniini     he    .-t.-ivd  ;    ihi'\     niii<l 

he  >tiidied  and  cnnfnrmetl  i,,.  Hut  iii- 
telliuenl  ail  in-tiiicin  tn  Hn  kimwii 
inevitalile  i-  a-  rare  a>  aiilniiiatic  ad- 
Jiistmeiil    In   ihc   iinknnwn    iiicMtalde   is 

eilllimoil.       .[ilil/it:ll  lull    isirrlilill    lii'iilll^r 

if  /v  thr  nrii  rssinrr  „f  l,j,  ,ii,,l  ,,iiii- 
luli:  hut  nf  Ihe  twn  metllnik-.  intelli- 
Lieiit  adju-tnimt    i-  the  nmrc  d  i  ivi  i   and 


le>-  painful.  •■(•t  all  caiihl\  thiin:>. 
that  uhlch  pli^^e->e^  the  supreme 
eapaiil\  Inr  >\\  ift  adaplat  inn  i>  the 
human     mind."       Hut     llii>    capacity    i~ 

linile\clnpeil i>     hampered      li\       p>elldn- 

k'llnw  Icde'c.      ■•>eennd  -  hand""      npininn.-. 

eiiinlinn.       Iiia>.       and       seiili ntality. 

.Vnwherc   i>   llici-c  Mich   a    nei'd    I'nr  real 

ktlnwleilL:e    and    Miellcc    a-    ill     the    siieial 


.1      v7 /•//,■/»!/     i//vrv/i     1//     llir     f  nil, 1,1- 

iiii'iihil    jinii,! ji/i'<    nil, li'rl  1/1111/    s,i,i,il 

/iriii/nss,     l,i,/i'lh,T    irilli     i;-,',i,/iilli,iii 

„f   III,'    II II ill/   „f  ,ill   ,irlll-.,ill,'iiis.   Iiiis 

i;siill,;i    ill',,    1,1,1.^1    i,;,rlliirlill,'    ,'sy,ii/ 

1,1/    Mr.    I'i,i;,-.      Mr.    I'l,,;,'    irill    h. 

ir,-ll    r,-iii,-ii,l„'r,',l   ,/.-.■    ///e   j,i;:l,l,i,l    „f 

<l  n.L^ ,,  1     ,,.  1  ',,■',  1  .'...■ 

.^/  11,1(11 1     ,,,  1 1 1  1 1  1,  s. 

'I'll  is      /i,,/i,-r      ir,is      sitliiiiil  Inl      in 

,,,iiil„'lili,,ii     f,,r     II,,-     Cnil,',/     I'ri:,. 

hisl    M,n/.      In    II,,-    iii,l,,iiirnl    „(    11,,- 

Ciniiniil,-,-   ,,f  .[mini,    il    r,- /ii;-s,-iil,-,l 

1,1/    f.ir    III,-    l„-.-<l    ,,f    II,,-    ,-iilr,iiih.    in 

lli.il   il  li,i,l  ,1,-liiiil,-  iiiirji,!.^,-  ,1,1,1  j„-r- 

f,',l    r,,-,,r,lin,ili,iii    ll,r,,ii,/li,,nl.      Tin 

1,1111-1  ml  III,/  ji,irli,in    ,i(   II,,-   ,-ss,ii/   ii-ill 

l„-   /ii;:<,-ii'l,-,l   in    III,-  .1, inn, in/   nninlnr 

lit    Tilt:   .\i;.Miirt;    I'Nin  \  i;i:i;. 

Tllll^      far      we      ha\e      deli I      sncial 

pfnuro-  and  lia\e  -Imwii  that  siieli 
pmnre^-  iicciir>  a>  a  re-iill  nf  the  nper- 
atinii  nf  certain  -mial  l'nree>  nr  "daws"" 
wdiieh  can  he  adjll-led  In  —  <linw-ilii;- 
that  "///■  ,ii-ilr.,ili,,ii  ,-,ii,  I,,-  /,r,-s-,-rr,-,l. 
Ihir  next  prnhleiu  then  M'ellis  tn  he: 
llnW  hot  can  We  adapt  niirscUcs  tn 
these  sncial  fnrees/  .\s  IS  nfteli  the 
case,  such  ipiesliniis  call  hesi  lie  ail- 
>wered     I'rnlll    .-1    stUil\"    i<(    the    past.        Let 

IIS  >eek  I'nr  niir  an>\\"er  aiiimm  the  pai^e- 

nf     hi.MnrV. 

We  canimt  here  ili-ciis>  ami  trace  all 
pii.ases  nf  simihirit)-  in  all  ci\  ili/.alinn>. 
Il     Wnllld     reipiire    \nlllllies.       Tlierel'nre. 

II  \V\\\  he  nlir  plirpnse  in  tile  next  (rw 
paraerapli>  In  present  a  perfeetl\  Gen- 
eral lii.~Ini\  \\liich  will  apply  In  the 
ri>e  and  fall  nf  any  particular  ci\  iliza- 
liiiii.    and    li\    citing;    \ariniis    examplo. 

III  iiidiiate    it,-    eclieral    appi  le.-iiiil  it  \ . 
The    lir>l     few    >la;.:cs    in tliiie 

'd'  ci\  il  izat  mil  w  e  niiist  pa,-s  n\er  wit  h 
cnii,-iileralile  lire\  it\.  interestiiii:-  ihniieh 
this  carh.-  permd  i,-.  We  >pea'k  nf  the 
■"hiiiiler-aiiil-(i>her  >l:iL:e"".  llie  ■■pastm-al 
-taee"".  and  the  ■■a,i:riciilt  ii  ral  stae'e"". 
llnWCMT.  We  caiiiint  fail  tn  indicate  a 
few  nf  Ihe  M.cial  iiistitiitinn>  eharacler- 
l-lle    i<(    thi-     perind.     sn     impnrlaiil     are 

iheV  tn  a  Ihnrnlleh  1 1  1 1  d  elSt  a  1 1  ll  1  II  -  n( 
what     h.||nw>. 

Ill  thoe  slaiio.  Ihe  faillllv  cnll>li- 
liites  the  principal  Mnial  unit,  and 
tlirnlllllliillt  tlii,-  earlier  perind.  emi- 
tiniies  In  de\elnp  m  >t rcti.ul 11  and  im- 
piirtaiice.        (The     clan     and     the     inhe 


IIMlall\  cnn-l>l  nf  the  expanded  famil\. 
See  earl\  lii>tiiry  nf  any  race.)  .Msn 
durini^  tlli>  perind.  ni-eanic  e\nllltinn 
—  the  >truei;le  with  nature,  pn>sihh 
\v  nil  w  lid  liea>t>.  w  ith  the  iiuader  i\ni\ 
till'  marauder  —  tends  in  prndltee  the 
hardy  and  military  type.  I^aiid  is  here 
held  prineipall\-  in  small  parcels  by  free- 
men. I'nr  eennnmic  and  sncial  ine(|uality 
lias    had     little    time    in    develop.      The 

;ieiieral  t\| f  mind   is.  in  this  period, 

-till  iiiiaL;iiiati\c  in  character.  it  lias 
11"  I'car  nf  maleiial  llnni^s,  liitl,  being- 
iiiia,eiiiati\e,  tciiil>  tn  e-iv,.  jrreat  im- 
|iorlaiiee  In  matters  nf  a  supernatural 
nature,  which  ri>ulis  in  the  inlrodue- 
linii  ,,\'  relieinn.     The  need  lor  |)hysical 

]irntectlnll     leMllts     ill     tile     formation     of 

a  mditarv  da-- — at  lir-t  the  .sole  rulers. 

The       need        hir       prnteetinn        ffOUl       tile 

Mipernatiiral  results  in  the  fnrin.atimi 
of  the  priesllv  class.  'I'liese  da^-se- 
tiieii  \Mirk-  liand-in-hand  I'nr  the  lieiielil 
of  hnth.  (The  riiaranh  nf  l-^ypt  w.a- 
a  end.  See  al-n  the  liistnry  (d'  an\ 
:lllcielit  lialinii.  The  tllenry  nf  ihi' 
"■di\iiie  riejit  nf  kine.-""  has  niilv  re- 
cently    reccMcd     it-    ih'ath     hlnW.  )        Tile 

code  nl'  iiinral,-  nf  a  -a\aev  or  barbaric 
-nciciv  I-  ii-ually  at  he-t  a  crude  thine-, 
the  i-eMiil  nf  iiistniii  ;iiid  felijlioii.  ISllt 
as  society  increases  in  complexitv — sa\ 
duriiiu-  the  latter  part  nf  ihe  ,ae-riciil- 
liiral    slae-i — the    ral    cnde.    ibrniieh 

tile    nieiillllll    nf    tile    aecllcie-    I  lielll  inllei  I. 

imi\-   he  expected   to   reach   a   hie-h   sta.ec. 

.M t     till-    lime  —  diirine    the    late 

aei-ieiiitiiral  period — cniiinierce  and  iii- 
dii,-tl-\  ari-e.  These  and  nliier  aeti\  itie- 
perniil  the  accnmnlation  of  wealth, 
and  a  trmieiidoiis  change  in  -odet  \ 
occurs.  Here,  in  fad.  is  tiu'  pnint  iipnii 
wllieil  all  Mneeeding  ilislnr\  turn;-. 
Slnwly  hut  surely  a  new  da--  arises — 
the  \vealtli\  cla>s.  Tlii-  cla>s,  because 
nf  its  pnwci-  n(  Wealth,  call  biiv  tile  aid 
nf   the    priestly    and    I'lding    ( military  1 

classes,  and  ere  Inlig  beenmes  itself  the 
ruling  class.  Willi  the  rise  nf  this  new 
class.  aiinllier  far-i-eadi  iiig  change 
laki's  place.  Ileretnfnre  the  principal 
amliitinn  nf  anv  iiidi\  iduai  w  as  to  (lis- 
tingui-h  iiiiii>elf  on  the  lidd  of  valor. 
Hut  llnw  In  he  a  great  -nldier  is  iiiereh 
to      lilld      lllcans     nf     clllpln\  lliellt      ll\      the 

w-eallli\  cla--  I'm-  the  prnteclinii  i^l' 
itself  and  lis  propert\-  — as  a  sort  of 
polieeinan.  This  means  that  t  he  e\olu- 
tioii  of  the  soldierix  and  imaginat  i\  e 
tvpc  I-  superseded  by  the  e\oilltion  of 
the    eenllnllllc    l\  ]  le    nf    lllilld. 

The  cnnsei|iieiici-  nf  tliis  change  nf 
the  ascendant  mental  type  i-eadi  to  the 
\cre  i-nnl-  111  snciely.  The  economic 
mind   hecnmc-  mure  and   iiinre  immuiie. 

as  time  gnes  nil.  In  the  llirealeniugs  nf 
a  gnd  — tile  iiereaftcr  seems  a  imig  \v:\\ 
niT — and  iieemiies  entirel\  enlicerned 
willi  liie  -atisfaclinii  nf  ii^  iii;ilerial 
uaiits  and  de-in-.  The  priest  l\  ihis- 
iCnnliniu-.i  i,n  ptiijc   ,'/  i 
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EXPERIENCES  OF  AN  ARCHITECT 

By 
C.  E.  WOLFLEY,  '14 


EiiiTdii's  Xo'L'i:;  \Vc  iwc  pleast'd  td  sinirimii  l»i\isiiiii  of  the  Anii\. 
Ijrcseiit  tlic  rcailiTs  of  'I'm;  Ainiorii  (,)u:iriri-iii,i>tcr  had  .-cnic  liltmi  mi 
Knginkp;!;  with  a  shoi't  account  of  the 
activities  of  an  Ai-iiiinii'  graduate.  Mr. 
('.  E.  Wolllcv,  "11.  Jlr.  Woltlcv's  ex- 
periences will  Ijc  especially  intriguing 
1(1  the  student  architei'ts  who  will  he 
confronted  on  gi-ailuatioii  with  his 
problems.  The  illustrations  accompany- 
ing this  article  are  taken  from  some  of 
Mr.  WolHey's  recent  work.  He  i>  at 
present  engaged  in  completing  plans 
for  a  churi-h  in  Forri'ston.  Illinois,  and 
will  erect  the  l-'nglcwood  l-]\  angelical 
Church  to  he  located  at  Mar(|ucttc 
IJoad   and    South    Tcina   St..   Chicago. 

IA.M  sure  that  cadi  mcmhci-  of  ihc 
Class  of  mil  looks  hack  wiih 
amusemciil  as  well  as  coiiccni  »  ln'ii 
he  rememhi'i-s  what  happened  >liiii-tl\- 
.-iftei-  Connnciu-cmcnt  on  ihat  mcnm- 
ralile  dune  I'M'uing  at  the  corner  of 
Thirtv-third  and  ••The  Ti-ack>.""  The 
wi'iter  for  "lie  w;i>  among  those  lortii- 
nate  enough  to  lia\c  a  position  liefore 
graduation,  and  he  was  lookcil  upon 
with  em  \  h\'  \ai-|ons  mcinhcrs  of  llic 
.-cnior  architects.  ilut  their  cii\y  was 
onlv  wa>tcd.  as  it  proved  to  hi'  not  a 
position  hnt  a  joh.  .\  lilth'  lliing  like 
salary  was  not  discussed.  .\  <ingli' 
look  at  the  i-lieck  representing  pa\incnt 
for  one  week's  work  certainly  opcneil 
the  eyes  of  the  graduate  to  the  cruellies 
id'  the  practical  world,  ••l-'nough"  said 
the  Graduate.  Theivnpon  he  look  lii- 
T-square  and  inst  i'umcnl>.  and.  after 
hiddiiig  his  home  town  farewell.  Inked 
hack  to  the  city  of  his  .\lina  .Mater  to 
renew  the  hattle  with  a  callous  world. 
My  first  real  joh  was  with  (ieorge  C. 
Ximmons  tV  Company  \\  here  the  en- 
vironment was  \cr\  pleasant  and  where 
the    op]iortunities     for    ahsorhing     real 

practical  knowledge  were  eXcellelll. 
Like  iiiain'  good  things,  il  was  short- 
lived. The  >lari  of  the  wm-ld  coiillict 
dampened  the  ardor  of  llic  hnilding 
|iuhlic,  and  the  forces  ol'  \aniiii> 
architectural  oliices  were  cut  in  order 
to  meet  the  new  conditions  iinpoM'd 
upon  the  World.  for  llirec  inoiilhs  I 
drifted  aimlessK.  until  the  licginning 
of  l!il."i,  when  hnilding  acti\ilv  took 
on  7'ene\\eil  life,  and  I  lound  myself 
in  the  ollice  of  Tallmadge  and  Watson 
where  I  remained  for  three  yeai'>. 
.\fter  a  short  iieriod  speiil  in  the  ollice 
of  Graham.  Anderson,  i'rol.-i  \  White. 
I   cast  mv   lot   with  a   Siipcrx  i-iiiL;   Con- 

,■       •     ,.  '■  ,    ■      ,,  The    Montague    Library.    Rockford.    Illinois. 

structnii;'    (^luarlcrmaslcr    in    tlic    (on-  costing  in  the  neighbo 


The 

lion 


Mr.    C.    E.    Wolfley. 


illars'  w  ortli  of  const  met  ion   imde 
reel    siipcr\  isioii. 


.V  few  months  after  the  close  of  the 
war.  I  entered  the  otlices  of  Marx  it 
N'igcant.  where  I  remained  until  De- 
icinhci-  I.  l!)l!t.  This  date  marked  my 
cniiw  into  inilcpeiiilent  practice  at 
l.'o.  kloi-d.   Illinois. 

.\s  a  worthy  aliiinnus  lia>  said.  "Tn 
-pile  of  all  that  wr  can  do.  and  in  spite 
of  oni-  o\*ii  elforls  to  increase  mir  Inisi- 
iiess.  our  practices  do  seem  lo  increase 
in   ipialitv  and    \oliimc."" 

It  M'cnis  that  after  a  few  \car>  have 
clapM'd  lietwceii  graduation  and  the 
opening  of  oncV  ollice.  that  sm-h  seems 
to  he  the  case.  I  look  Upon  it  as  the 
leward  for  holding  out  tenaciously 
against  the  d  iM-ouragcment  of  that 
period  dii-eclly  after  grad  nat  imi.  when 
lhcor\  .-cciiis  hopelessly  lost  in  hard 
praclical  d iiiieii.~ions.  amounts  of  radi- 
al imi.  height  of  stack,  nuiulier  of  rivets, 
ell.  One  soon  linds  Theory  and  Prac- 
tice heginning  to  clasp  hands.  After 
one  has  reconciled  llic  two  one  sud- 
denly ivalci-  that  the  liai->h  world  is 
not  so  cruel  and  cold  a>  1  felt  when  I 
-a/cd  upon  iu\  lir>t  check"  for  one 
ucekV   wage>. 

I  lldepelldcll  1  practice.  especially 
when  one  is  voniig  is  most  amusing — 
.■iiid  sometimes  gratifying.  One  must 
he  a  salesinan.  and  must  study  those 
wilh  whom  hiisiness  dealings  are  to  he 
made.  For  one  >urch'  must  "seH"'  not 
onlv  service  hut  ideas  in  the  form  of 
the  hnilding  to  the  owner.  'i"o  them 
iCnnlimifJ  on  pain'  jjl 


ected    in    1922-23.      It    is    of    semi-fireproof   construction 
of   $32,000    completely    furnished. 
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MODEL  AEROPLANES 
THEIR  DESIGN  AND  CONSTRUCTION 


B> 


W.  E.  SCHWEITZER,  '25 


.nlili'd    rlli.h'lirv. 

As    till'    >ii|i)ily    (if    |i(i\\-(.i-    ri-.>iii    tli( 


MlHl|:i,  ii(r..|i|ailis  MIV  ili\i.liM|  clrN.-iliii-  lilailr  if  tilr  llloili'l  is  (.1'  llir 
iiil.i  iwn  cla-si's.  scale  and  rivitiu  |.iisli  ly|ir.  hi  the  ras,-  of  the  tnutnr 
iin"li'ls.  The  scalp  model  is  a  lypc,  this  aiiiile  is  in  tlir  main  win.::-. 
Miiii->ralc  diiplirate  of  the  large  ma-  'I'lir  aspci  ratio  of  tlii'  uiniis  sliouid 
(hiiic.  hut  its  tiying  possibilities  are  lie  fnuii  tivr  to  seven.  This  is  the 
limited  because  of  the  excess  weight  it  ratio  of  the  i-onl  to  siiaii.  It  is  prob- 
niust  caiTV.  It  is  used  for  wmd  tunnel  Icmatical.  hcrause  of  the  additional 
experiments  to  determine  the  character-      uciuhi.  whether  the  wings  of  the  tlvinii' 

istics  n(  the  lai-gi'  machine  before  it   is      i Ids   under  two   f,.,'t    ~pan   >lioul.l   be 

const  nicte.l.     The  living  model  is  void      .louhle    surface.],    but    it    i-    thoroughlv 

of   all    |iarts    which    are   not    ab.sohitely      iveoniuiciided     that    models    above    thi- 

necessary.  and  is  actually  only  a  skele-      ^pall  he  ilouhje  surfaced,  bciaii-c  of  the 

ton  plane.     It  is  the  flying  model  which 

we  are  going  to  di-eu>s.     Flying  models 

are  elassilied    into   three  ty]>es  : 

the  twin  push  lyjie.  whii-li  has  a 

small  wing  in  the  front,  and  the 

main    «  ing  and   two  |u-opellei-s 

ill    the    rear:    the    tractor   tvpc. 

which    has    a    main    wing.   tail. 

and     nidiler;    and     tlu'    single 

|in>li    tvpe.    which    has   a    main 

iving.  a  >iiiall  wing  in  the  front. 

and    a    projiellcr    in    the    rear. 

\W    waterprooling    the    wings 

and  placing  small  lloat^  on  tJie 

models,   they   can   be   made    to 

rise  from  the  water,  or.  bv  pr^i- 

\  iding  a  landing  gear,  they  can 

be     made    to     rise     from     the 

ground.     If  till'  model  is  to  be 

hand  launched,  all  the  landing 

ucar  is  renioM'd.  as  this  would 

he    only    excess    Weight. 

liubber     hand     motors     lia\e 


D  = 


F  E  W, 


( K,  + 0.0243  s/S)W  = 

where 

I  >  =  duration  in  mmoihIs. 
F   =   ])ro]ieller  elhcieiicy. 
F   ^    ft.  oz.  of  force  in  lun.  ounce  of 
rubber. 

Kj-=  lift  eoetficient. 

Kj^  drift  eoetficient. 

S  =  lifting  surface  in  square  feet. 

s  =  equivalent  dead  head  resistance. 

\\  r=  weight  of  rubber  in  ounces. 

W    =  weight  of  model  in  ounces. 

As  it  is  hanl  to  determine 
Kvi.  K\,  and  the  propeller 
experiments,  the  approximate 
birmiila   used  is: 

.  ^^\  c; 

where 

K  =  fit  10. 

G  =  glide. 

V  =  velocity  in  feet  per  sec- 
ond, or  ^'  =  8  l/  loading. 

\Vj  =  weight  of  rubber  in 
ouili-es. 

AV    =    weight    of    moiiel    in 


I) 


Ttiis  model,  driven  by  compressed 


built  by   IVIr.   Schw 


It  lau  be  easily  seen  that  if 
the  glide  is  high,  the  loading 
low.  and  A\'r  large  in  propor- 
tion to  \V.  the  possible  dura- 
tion will  be  great.     The  con- 

hceii  found  to  gixe  the  be<t  roiilts  for  riihher  bands  lasts  only  a>  long  as  it  -taut.  1\.  was  determined  by  experiment. 
Miiall  sized   models.     They  will  deliver      lakes   thciii    to   uiitwi<t.   the    lem^th    of  From    the    facts    stated    above,    the 

a  large  amount  of  power  per  ounce  of  flight  is  >trict]y  liiniteil.  iiegleiting  lollowing  instructions  should  be  fol- 
material.  and  they  ari' simple  to  handle.  rising  air  currents  which  may  unduly  lowed  \vhen  designing  a  model:  make 
'I'll!'  nioilel  is  ilriven  by  twisting  the  len.i^theii  the  flight.  The  ]n'ob|ciii  of  ihc  model,  with'the  exception  of  the 
-trands  of  riilibcr  and  allowing  tlieiii  doigii  is  tlicrcfoi-e  this:  with  a  gi\eii  rubber,  the  weight  of  which  per  fool 
to  iint\\i>t.  thereby  turning  the  ]nii-  weight  of  rubber  and  a  given  machine  ounce  of  force  per  ounce  of  rubber  is 
pcllers.  .\~  the  propeller-  are  ielca>eil.  the  ratio  of  the  weight  of  the  rubber  constant,  weigh  as  little  as  possible: 
the  power  jumps  to  a  maximiim.  and  to  the  weight  of  the  machine  is  the  have  the  largest  surface  possible;  cut 
m-aduall\  drops  a\\a\-  until,  when  the  ratio  whiih  approximately  determines  the  liearl  resistance  down  to  a  niini- 
'•'id  is  reached,  the  strands  an'  nn-  the  length  of  flight  ohtainablc.  If  a  mum  :  use  the  largest  amount  of  rubber 
twisted.  The  r.p.s.  of  the  ]u-opeller  is  machine  eoiild  he  built  of  zero  weight,  the  motor  base  will  stand:  and  use  a 
greater  at  the  Mart  than  at  the  liiiish.  hm  earr\ing  a  ~npplv  of  rnhher.  the  factor  of  .safety  only  high  enough  to 
The  average  r.p.~.  niu<t  be  um-iI  in  ju'o-  power  could  be  expended  so  -low  I v  as  -taiid  tlii'  shock  of  the  initial  start  into 
peller  de-igii.  Thi-  i-  one  reason  «liy  to  gi\c  a  (light  of  indetinite  duration.  ibe  ;iir.  Do  not  allow  for  accidents 
'ii'''"'!'     ''■Hid     motor-     are     rather     in-  ■rh,.    weiL:ht    of    the    model     include^      -'k  li  'i^  'I"'  planes  striking  the  ground 

'""■''■"'■  iliat    of   the    riiblicr.   w  iiii^s.    propeller^,      under  full  ]iower.  a-  this  would  neces- 

.Vs  the  model  is  out  of  control  after  Iraiiic.  tittings.  and.  if  the  machine  i<  a  -Hate  too  much  additional  weight.  Use 
it  once  lea\e-  the  ground,  the  machine  livdro-acroplaiie.  I  he  tioat-.  or.  if  a  a  high  li  ft  low  spei'd  wing  section,  since 
must  be  di-signcd   -o   that    it    will    lia\c      ri-e  -  o|f  -  ground      t\pe.      the      landing      duration      models      rarely      tra\.'l      ten 

inherent    stability      Tlii>    can    I h-      clia--is.  ni.p.hr. 

tained  by  a  large  dihedral   angle  in  the  The   accurate    formiila    developed    bv  I"     'he     design     of     thi>     ]u-opellers. 

main  wing,  ami  an  angle  of  incidence  l-].  ( '.  Cook  to  determine  the  greatest  probably  the  most  dillicidl  part  of  the 
of    Siitiie    six    to    ei-ht    degrees    in    the      duration   is:  "  iC"r>ih,u,:/  „„  p,„„-  so) 


November,  1924 


THE    ARMOUR    ENGINEER 


17 


THE  ARMOUR  ALUMNUS 


PROF.  J.  C.  PEEBLES,  Editor 


At  the  beginning  of  a  new  college  year 
tlie  Armonr  Alumnus  has  an  important 
announcement  to  make.  At  the  annual 
spring  meeting  of  the  alumni  association 
held  at  the  Auditorium  Hotel  on  the 
evening  of  ilay  2S.  President  Raymond 
announced  that  the  Board  of  Trustees  of 
Armour  Institute  of  Technology  had 
adopted  a  resolution  providing  for  an 
alumni  member  of  the  board.  The  new 
member  is  to  be  chosen  from  the  gradu- 
ates of  A.  I.  T.  by  vote  of  the  entire 
membership  of  the  alumni  association. 

This  matter  of  an  alumni  member  of 
the  Board  of  Trustees  is  one  which  had 
interested  graduates  and  former  students 
for  a  number  of  years.  They  have  felt 
that  benefits  would  accrue  both  to  the 
Institute  and  to  the  alumni  if  such  rep- 
resentation on  the  governing  board  could 
be  secured.  Also,  many  of  our  gradu- 
ates have  been  out  of  college  nearly  a 
(luarter  of  a  century  and  have  reached 
such  positions  of  trust  and  responsibility 
in  the  business  and  professional  world 
as  would  fit  them  for  membership  on  the 
Board.  We  believe  that  a  man  who  has 
spent  four  years  in  undergraduate  study 
at  Armour  Tech.  and  twenty  or  more  in 
the  successful  practice  of  his  profession 
has  peculiar  qualiflcations  for  service  in 
assisting  to  shape  the  policies  of  the  in- 
stitution. Young  men  are  being  trained 
for  the  profession  into  which  he  has 
gone:  he  knows  well  from  his  own  e.x- 
perience  what  their  needs  are.  and  is 
well  fitted  to  assist  in  determining  what 
their   preparation   shall   be. 

The  Armour  Alumnus  feels  that  the 
action  which  provided  for  an  alumnus  on 
the  Board  of  Trustees  was  brought  about 
largely  through  the  efforts  of  Doctor 
Raymond.  He  knows  that  a  loyal  body 
of  alumni  is  essential  to  the  growth  and 
increasing  usefulness  of  Armour  Tech. 
and  he  believes  that  the  assistance  of 
The  graduates  and  former  students  can 
best  be  e.\ercised  through  representation 
in  the  governing  body.  So  to  President 
Raymond,  we  believe,  belongs  much  of 
the  credit  for  bringing  about  this  very 
desirable   result. 

Immediately  after  Doctor  Raymond's 
announcement,  steps  were  taken  to  hold 
an  election  for  alumni  trustee.  A  nomi- 
nating committee  was  appointed  and 
arrangements  made  to  take  a  letter 
ballot  of  the  entire  membership  during 
the  summer.  In  this  way  the  new  trustee 
could  be  chosen  before  the  beginning  of 
the  next  college  year  and  be  able  to 
assume  his  duties  this  fall. 

The  voting  resulted  in  the  election  of 
Roy  JI.  Henderson,  'U2,  as  first  alumni 
trustee.  We  believe  that  the  association 
has  chosen  wisely,  for  among  our  entire 
list  of  graduates  we  can  think  of  no  one 
better  suited  for  the  position  than  Mr. 
Henderson.  Jlost  of  our  graduates  left 
college  since  1902,  and  so  do  not  know 
our  alumni  trustee  personally.  In  order 
that  all  may  know  as  much  about  him 
as  possible,  the  Aluiunus  presents  here- 
with a  brief  outline  of  Mr.  Henderson's 
career. 

We  believe  that  .Mr.  Henderson  is 
splendidly  qualified  by  training  and  ex- 
perience to  be  our  first  alumni  trustee, 
and  we  are  proud  to  i)resent  him  in  this 
capacity  to  all  who  are  interested  in  the 
future  of  A.  1.  T. 


HENDERSON, '02.  ALUMNI  TRUSTEE 

Roy  .Man waring  Henderson  was  born 
in  Willoughby,  Ohio,  February  2,  1S73. 
He  was  educated  in  the  public  schools 
of  Topeka,  Kansas,  and  Kansas  City,  Mo., 
and  in  the  Kansas  City  High  School.  He 
finished  his  preparatoi'y  work  in  Armour 
Scientific  Academy,  after  which  he 
entered  Armour  Institute  of  Technology. 
He   completed   the   four   years'   course   in 
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Mr.    R.    M.    Henderson. 

electrical  engineering  and  also  three 
years  of  the  course  in  mechanical  engi- 
neering. In  1902  he  was  graduated  with 
the  degree  of  Bachelor  of  Science  in 
Electrical  Engineering,  and  in  1906  he 
received   the   degree  Electrical   Engineer. 

During  his  college  days  :\Ir.  Henderson 
took  an  active  part  in  all  college  activi- 
ties. He  was  president  of  the  Freshman 
class,  assistant  business  manager  of  the 
■Fulcrum",  published  at  that  time  by  the 
Sophomore  class,  and  manager  of  the 
■Integral",  a  book  similar  to  the  "Cycle" 
of  today.  He  also  was  prominent  in 
musical  activities,  being  leader  of  the 
^Mandolin  Club,  and  manager  of  Glee  and 
.Mandolin  Clubs.  In  social  affairs  he  was 
chairman  of  the  Junior  Prom.  Committee, 
and  was  largely  resi)onsible  for  the  suc- 
cess of  the  most  important  social  event 
of  the  year.  He  also  went  in  for  ath- 
letics, being  an  ".\"  man  in  baseball  and 
track. 

Men  who  were  iti  college  in  the  early 
days  of  Armour  Tech  will  remember  .Ma 
Walsh's  boarding  house  on  Federal  St.. 
or  Armour  Ave.,  as  it  was  known  at  that 
time.  Henderson  was  first  assistant 
kitchen  mechanic  at  Ma's  place,  finding 
time  to  earn  part  of  his  colle.ge  expenses 
(ContmurJ  on  p^e/f  iSi 


In  the  lobby  of  the  Auditorium  Hotel, 
at  the  foot  of  the  stairs  leading  to  the 
mezzanine  floor,  three  young  men  are 
standing.  It's  a  "big  night  tonight"  for 
.\.  I.  T.  Alumni  Association,  and  these 
men  are  the  reception  committee  sta- 
tioned there  to  hel])  start  the  affair  off 
with  a   bang. 

The  young  fellow  at  the  right  of  the 
stairs  has  a  gorgeous  smile  and  a  grip- 
ping hand  shake,  and  he  seetns  to  know 
everybody.  He  is  able  to  spot  an  Armour 
man  as  far  as  he  can  see  him,  and  when 
he  greets  a  new  arrival  the  latter  is  sure 
that  the  reception  committee  is  there  for 
no  other  reason  than  to  welcome  him 
alone.  That's  the  ultimate  in  tribute  to 
the  "glad-hander".  well  deserved  in  this 
case.  What  a  wonderful  "come-on" 
artist  was  spoiled  when  .leff  Corydon 
took   up   engineering! 

The  young  man  in  the  ct-nter  of  the 
stairs  sees  many  faces  which  he  does  not 
recognize.  He  is  there  for  a  special  and 
definite  purpose,  to  greet  the  members 
of  his  own  class  of  1924,  attending  their 
first  alumni  gathering.  They  are  coming 
ill  now,  seldom  singly  but  usually  in 
groups  of  three  or  more,  as  if  to  gain 
courage  from  numbers.  Elmer  Biever. 
of  course,  knows  them  all:  he  sorts  them 
out  of  the  crowd,  assures  them  that  they 
are  in  the  right  idace.  and  starts  them 
up   the  stairs. 

The  man  at  the  left  of  the  stairs  is 
wondering  where  so  many  boys  came 
from.  It  seems  to  him  as  if  the  gradu- 
ates of  his  day  were  older  and  more 
mature  than  the  lads  whom  Biever  is 
now  gathering  in.  Perhaps  the.v  are,  and 
then  again  perhaps  his  viewpoint  has 
changed:  he  recalls  that  youth  and  ma- 
turity are  relative  and  many-sided,  the 
impression  which  the  observer  gets  de- 
pending upon  the  facet  which  he  sees. 
But  the  third  member  of  the  reception 
committee  soon  forgets  his  musings  in 
the  immediate  demands  of  his  job:  grad- 
uates of  a  decade  or  more  ago  are  coming 
in.  and  he  is  there  to  meet  them.  Many 
of  them  have  not  attended  an  alumni 
affair  for  years,  but  when  Arthur  Bauni 
calls  them  by  name,  and  welcomes  them 
with  a  smile  and  a  handshake,  they  feel 
immediately  that  they  still  belong  to  us. 

Upstairs  on  the  mezzanine  floor  the 
S.  R.  O.  sign  is  out.  The  room  is  in  an 
uproar  of  noisy  greetings  as  men  recog- 
nize classmates  and  other  friends  ■s\-hom 
they  have  not  seen  for  months,  perhaps 
years.  Many  members  of  the  faculty  are 
Iiresent.  trying"  desperately  to  recall 
almost-forgotten  names  to  fit  well- 
remembered  faces.  Down  at  one  end  of 
the  room  a  big  handsome  fellow  with 
that  school-girl  complexion  and  a  per- 
manent wave  has  mounted  a  table  and 
is  urging  the  crowd  to  take  the  elevators 
to  the  ninth  floor,  where  the  dinner  is 
to  be  served.  "Atta-boy,  Lawrence,  show 
us  where  we  eat",  indicates  that  no 
further  urging  will  be  needed,  and  the 
(CiinlhuifJ  nn  />iii/f  JJI 
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iCinifiiiNiJ  from  pai/i-  /-) 
in  addilion  to  all  his  other  acliviiies.     Up 
is    also    a    t'latfrnity    man.    a    iiifiiilicr    ol 
Phi    Kai)iia   Sigma. 

Mr.  Heiidersoii  was  married  in  r.m.".  Ici 
Marian  P.  Clarke,  a  gradiiali-  nT  llir 
Armonr  Scientific  Academ.v  in  the  class 
of  PHjii.  They  have  two  sons,  twenty 
and  seventeen  years  of  age,  respectively. 

.After  gradnation,  .Mr.  Henderson  went 
to  .Mexico,  where  he  was  draftsman  and 
electrical  engineer  for  the  .Mexican 
Central  Railway.  His  work  was  chiefly 
in  the  design  of  tool  and  power  eqnip- 
tnent  for  the  new  shops  which  they  were 
building  at  that  time.  I>ater.  he  became 
Superintendent  of  Construction,  and  had 
entire  charge  of  the  installation  <it 
pQuiijment    in    the   new    shops. 

After  two  years  in  .Mexico.  .Mr.  Hender- 
son returned  to  the  V.  S.  and  seinred  a 
position  with  the  Arnold  Comiiany  in 
Chicago.  At  that  time,  ihe  company  was 
donig  a  large  amount  of  work  in  the  de- 
sign and  construction  of  railway  shops. 
Henderson  was  made  superintendeni  of 
construction  for  the  ^Missouri  Pacific 
Railway  shop,  at  Sedalia,  Mo.  Later  he 
was  chief  draftsman  and  engineer  tor  the 
Arnold  Company,  in  charge  of  Ihe  design 
and  construction  of  various  railroail 
shops.  industrial  ]dants  ami  power 
stations. 

In  1:hi7  .Mr.  Heudeison  .-nlered  llie 
employ  of  Stone  &  Webster  in  Boston, 
Here  he  was  construction  engineer  for 
two  years,  and  assistant  construction 
manager  for  six  years.  In  l'.il."i  he  l)e. 
came  district  manager  tor  ilie  company 
in  the  Chicago  territory,  in  charge  of 
construction  work  and  new  business  in 
Ihe  middle  west.  During  the  war  he  was 
sent  by  Stone  &  Webster  to  the  Amer- 
ican Inlernalional  Shi]ibiiilding  Corpo- 
ration. Hog  Island.  Pa.  Here  he  was 
em]]loyment  manage!'  in  charge  of  or- 
ganization, employment,  and  industrial 
relations  departments,  which  were  re- 
sponsible for  the  building  uii  of  a 
working  foi-ce  of  3.5,000  men.  Mr. 
Henderson  also  assisted  in  creating  a 
ship  mechanics  training  school  which 
converted  unskilled  and  semi-skilled 
labor  into  specialized  mechanics  in  the 
shipbuilding   trades. 

At  the  close  of  the  war  .Mi-.  Henderson 
went  with  Dwight  P.  Robinson  &  Co.  as 
construction  manager.  In  1  ill  It  he  be- 
came vice-president  of  the  com|iany.  in 
charge  of  construction  and  new  business. 
which  ijosition  he  still  holds.  He  is  also 
vice-president  and  director  in  \arious 
subsidiary  corporations  controlled  liy 
Dwight   P.  Robinson  &  Co. 

Mr.  Henderson  is  a  .Mason,  a  Shriner. 
a  member  of  the  Sons  of  the  American 
Revolution,  the  American  Institute  of 
Electrical  Kngineers,  and  the  Western 
Society  of  Engineers.  He  belongs  to  the 
Engineers'  Club,  the  Uptown  Club,  and 
the  Railroad  Club,  all  of  New  York;  also 
Phi  Kappa  Sigma,  of  New  York.  He 
finds  time  to  play  golf,  being  a  member 
of  the  Douglaslon.  Long  Island.  Country 
Club.  He  is  also  a  member  of  Tnion 
League   Club,   Cliicago. 

During  his  long  career  as  a  construc- 
tion engineer  Mr.  Henderson  has  buili 
steam  ])Ower  idants  aggregating  nearly 
one  million  K.  W.  capacity;  gas  i)lants  in 
a  dozen  different  cities;  several  hydro- 
electric plants;  many  hundreds  of  miles 
of  ))ower  transmission  lines,  and  indus- 
trial plants  and  monumental  buildings 
costing  more  Iban  one  liundred  million 
dollars. 


.A.LUMNI  PICNIC 

t)n  the  alieinoon  and  evening  ot  Se|ii, 
n.  an  A.  1.  T.  alumni  picnic  was  lield 
ai  White  City,  A  short  business  meeting 
was  held  in  the  afternoon,  when  the 
result  of  tile  voting  for  alumni  Iriislee 
was  aiinouiiced.  Later  an  indoor-ouldoor 
liall  game  was  staged  between  leams 
c;iplaiiied  by  Hochlitz  and  (.!o|i|ielsroeder. 
Docioi  Raymond  jilayed  on  Rochlitz' 
leaiii.  but  in  s|jite  of  Prexy's  best  efforts 
their  team  got  licked.  The  play  was 
slopped  at  the  end  of  the  fifth  inning, 
due  to  the  exhaustion  of  everyone  in  the 
game,  including  the  score  keeper.  The 
latter  had  worn  out  I  wo  pencils  and  com- 
liletely  tilled  a  new  score  liunk.  We 
refuse   to   I  ell   the   score. 

Several  of  the  old-timers  weic  pii'seiit. 
Ihe  first  graduating  class  lieiug  repre 
seiited  by  W.  F.  Sims,  '97.  O.  A.  Roch- 
litz. '01,  newly  elected  president  of  ilie 
alumni  association,  proved  to  be  a  regu- 
lar Halie  Ruth  with  the  bat,  but  a  trifie 
slow  on  the  liases.  Everybody  had  a 
good  lime  and  a  similar  affair  iiia,\'  be 
tiieil    a,gaiii    next    sjiring. 


ALUMNI  LUNCHEONS 

'Phe  place  tor  the  Tuesday  noon  lundi- 
iiis  has  been  changed  from  Ihe  Hamil- 
n    cliil,    1,1    Ihe    Central    Y.    .M.    c.    A,. 

.S  La  Salle  St.  The  luncheons  are 
■Id    e\ei\    Tuesday   at    l:^::;o    P,    .\1..   and 

is  lioped  that  ,1ust  as  main-  .\rmoui 
ell    as    iiossilile   will    get    iiiio    the    habii 

coming,      Voii    must    lunch   somewhere. 

wli\  iioi  come  lo  the  .\riiionr  liiiicli- 
iiis    and    meet    some    of    Ihe   old    cnnvir,' 


'i'lie  large  number  of  impro\eiiients 
which  tile  city  of  Chicago  has  recent l>- 
iiiideiiakeii  has  resulted  in  the  organiza- 
tion of  a  division  of  design  in  the  Board 
III  Lciial  Improvements,  known  as  the 
Hiiieaii  of  Design.  At  the  present  time 
this  division  is  working  on  the  South 
Water  Street  project  which  involves 
some  quite  intricate  problems.  We  are 
glad  to  know  that  Armour  Tech  is  well 
represented  in  this  force  which  is  con- 
sidered a  highly  efficient  and  practical 
one.  The  following  are  the  Armour  men 
on  Ihe  Bureau  of  Design  of  whom  the 
"Kngiiieer"   is   glad   to   hear. 

Frank  A.  Coy,  '04,  may  lie  remeni- 
liered  b\  the  old-timeis  as  the  youngster 
Willi  a  jcike  ready  lo  suit  evei-y  occasion. 
Mr.  Cii\  liefore  coming  to  the  Board  of 
l.oial  Imiirovements.  where  he  is  now 
eiiipliiyed  as  designing  engineer,  was  for 
,\ears  in  charge  of  the  design  of  build- 
ings tor  Batty  &  Ripp,  Engineers  and 
t 'oiii  I  actors,  and  spent  much  time  on  the 
iiiiisi  111.  lion  of  railroad  terminals  and 
sliojis  at  lieiuer,  Colo.:  Salt  Lake  City. 
Llali:     lliaiid    .liiiiei  ion,    Colo,,    and    other 

Joseph  L.  Duffy,  '15,  has  Ihe  same 
smiling  face  he  had  ten  years  ago.  .Mr, 
Duffy  stales  that  for  a  year  after  gradu- 
ation he  saw  more  of  the  country  than 
lie  wauled  to  see.  SO  he  has  stayed  in 
I  own  e\er  sinie,  .Mr.  Duffy  was  in  charge 
of  tile  ('i)iicrele  Department  of  the 
Leonard  i 'mist ruction  Co.  for  four  years, 
and  llieii  was  employed  for  the  last 
three  years  by  the  Sinclair  Oil  Co.  where 
he  assumed  charge  of  the  Architectural 
Department  and  Concrete  Design.  He 
remained  there  until  recently  when  the 
offices  were  moved  lo  .\ew  York  and  he 
declined  to  go  there.  .Mr.  Duffy  is  a 
siriu'tiiral  engineer  and  is  now  in  charge 
of  a   section   ai    Ihe   Bureau   of   Design, 


Benjamin  F.  Morrison,  '22,  is  another 
.Armour  man  who  is  doing  credit  to  the 
Institute.  Last  year  .\lr.  .Morrison  re- 
ceived the  Structural  Engineers'  license 
and  is  now  engaged  in  the  erection  of 
private  structures  in  addition  to  his 
position  as  designing  engineer.  We're 
sure  his  friends  will  be  glad  to  know 
ihat  Mr.  Morrison  was  happily  married 
shortly  after  graduation.  .\o.  you 
guessed  wrong,  there  is  no  junior,  as  yet. 

William  K.  Lyon,  Jr.,  '21,  is  surely 
remembered.  He  has  been  with  the 
Board  for  the  last  three  years  in  various 
capacities,  and  he  is  now  working  on 
the  South  Water  Street  jirojeci  as  a  de- 
signing   engineer. 

A.  Stein,  '20,  is  now  with  Ihe  Board 
and  is  assisting  in  the  design  of  South 
Water  Street.  .Mr.  Stein  has  been  mar- 
ried for  three  years  and  is  the  proud 
father  of   a    son 

Milton  B.  Simpson,  '23,  is  another 
man  w  lio  stayed  in  Chicago  when  Sinclair 
Co.  moved  to  New  York.  He  is  now 
employed    li,\    the  Board   as   a  draftsman. 

Robert  Mayo,  '23,  came  back  to  Chi- 
cago from  .\ew  York  where  he  was  em- 
liloyed  on  the  construction  of  a  tunnel, 
and  is  now  with  the  Sanitary  District 
as  a  junior  engineer  on  the  construction 
of  a  tunnel  at  the  Howard  Ave.  sewage 
disposal  iilant.  Bob  may  be  remembered 
as  the  originator  of  the  famous  ten 
thousand  mile  hike,  his  adventurer's 
club,  and  his  Chicago  to  Trout  Lake  hike. 

We  are  glad  lo  hear  from  Gene 
Niederhofer,  '24.  .Mr.  .Xiederhofer  is 
at  present  with  .McLinock  .Marshall  Co.. 
Pittsburgh,  Pa.,  and  is  also  attending 
Carnegie  Tech.  for  a  jiostgraduate  course. 
He  adds  that  next  month  he  will  leave 
Pittsburgh  for  Milwaukee  where  he  in- 
tends 10  stay  for  a  considerable  time. 
We  are  informed,  however,  that  Mr. 
.Xiederhofer  is  to  return  to  Pittsburgh 
after  his  imiiending  marriage  at  Mil- 
waukee. Gene  is  well  remembered  by 
the  jjresent  students  for  his  fellowship, 
activity   and   scholarship. 

Louis  Pfohl  of  the  Civil  class  of  lltlM 
is  with  Ihe  Chicago  City  Architect.  The 
fact  that  Louis  finished  Armour  in  rec- 
ord time  has  not  changed  his  pace.  He 
may  now  be  seen  rushing  up  the  stair- 
way of  Chicago-Kent  College  of  Law 
where  he  is  taking  a  legal  course,  and 
setting  the  pace  in  the  class  rootns.  .Mr, 
Pfohl  is  a  recognized  rusher.  After 
rushing  all  the  Profs  in  the  Civil  depart- 
ment, and  the  instructors  at  Kent,  he 
rushed  a  young  lady  in  his  home  town. 
Duhut|ue.  Iowa,  and  the>'  are  now  en- 
gaged   to    be    married    some    lime    in    the 

fill  lire, 

Capt.  Chas.  L.  Bolte,  '16,  is  located  in 
I  lie  Army  and  Navy  Bldg..  Washington. 
1).  c.  He  is  iieisonal  aid  to  Chief  of 
Staff,    (ien.    .lohn    L.    Hines. 

F.  M.  Davison,  '18,  is  with  the  Ken- 
tucky Highways  Commission  in  charge 
of  the  highways  of  eastern  Kentucky. 
He  is  now  making  a  tour  of  the  west 
coast   roads  from  Seattle  to  Los  Angeles. 

Lee  Card  well,  '20,  is  still  in  Johnson 
City.  Teiin.  He  has  become  quite  iironii- 
nenl  as  an  architect  "down  in  Dixie" 
Tennessee, 

N.  H.  Eriandson.  '23,  was  recently  mar- 
ried. He  is  wilh  the  Engineering  De- 
partmeni  of  the  I'ublic  Service  Co.  of 
.Vorlhern    Illinois. 

C.  H.  Bockman,  '24,  is  with  the  l'.  S, 
(iyiisiini  I'll.  liiiring  the  summer. 
"Chuck"   lias  lieeii   snperinieiiding  a   nniii- 

tCnntiuiirJ  mi  pa,/,-  JJ) 
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Our  slogan:  Make  The  Armour  Engineer  the  best  technical  college  publication  in  the  country 


EDITORIALS 


TACT 


Probably  one  of  the  outstanding  faults 
of  budding  engineers  is  too  great  self- 
immersion  in  those  concerns  immediately 
at  hand:  a  delving  and  groping  along 
lines  of  strictly  personal  interest.  Our 
troubles  and  problems  bulk  so  high  that 
a  great  deal  of  the  outside  view,  which 
is  usually  quite  calm  and  serene,  is  shut 
out:  we  appear  to  be  surrounded  by  a 
raging  storm  of  difficulties,  which,  im- 
personally considered  are  insignificant. 

How  can  we  best  avoid  this  attitude? 
By  cultivating  tact.  We  prefer  to  define 
tact  with  the  old  darky,  who  said,  in 
essence.  "Tact?  When  yo'  got  it.  no  one 
knows  it :  when  yo'  ain't,  no  one  don't 
know  it."  Tact  means  putting  yourself 
in  the  other  man's  boots,  getting  his 
viewpoint,  seeing  things  through  his 
eyes.  The  aspect  must  be  changed  from 
subjective   to   objective. 

The  practical  value  of  cultivating  an 
objective  attitude  is  inestimable.  All 
organic  life  succeeds  in  living  only  in 
so  far  as  it  can  adapt  itself  to  its  en- 
vironment, which  includes  all  other  or- 
ganic life.  As  engineers  we  must  deal 
not  only  with  materials  and  etiuipment. 
but  also  with  men.  All  our  purposes  will 
be  largely  acliieved  through  human  rela- 
tions. 

Be   it   resolved   therefore   that: 


We  will  cultivate  tact,  in  order  that  we 
may  not  ignore  the  first  member  of  that 
all-important  trio.  men.  materials,  and 
equipment. 


THE    SELECTION   OF  ENGINEERING 

STUDENTS 

A  few  uionths  ago,  a  Freshman  Class 
of  over  two  hundred  and  forty  students 
entered  the  Ai-niour  Institute  of  Tech- 
nology. Of  these  from  fifty  to  fifty-five 
per  cent  will  be  graduated  on  the  com- 
pletion of  their  chosen  courses  of  study. 
Of  the  remainder,  a  few  will  have  trans- 
ferred, some  will  have  left  college  for 
strictly  personal  reasons,  while  a  certain 
number  will  have  dro])ped  out  due  to  in- 
ability to  maintain  their  scholastic  stand- 
ing. What  can  be  done  for  this  last  group? 
A  year  ago.  editorial  mention  was  made 
in  The  Ar.moir  Exi;ixeer  of  the  in- 
vestigation being  conducted  by  the  Soci- 
I'ty  for  the  Promotion  of  Engineering 
Education  for  the  purpose  of  determining 
■the  objects  of  engineering  education" 
and  examining  "the  fitness  of  engineering 
curricula  and  teaching  processes."  A 
section  of  the  report  of  progress  by  the 
Director  of  Investigation  is  devoted  to  a 
discussion  of  the  jiroblems  of  admission 
of  the  engineerin.g  college. 

Il    is   recognized   that   ihe  average  grad- 
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uate  of  a  secondary  school  is  an  insuf- 
ficient judge  of  his  own  fitness  for  tech- 
nical training.  Thus  the  engineering 
eollege  cannot  assume  that  a  proper  voca- 
tional sorting  has  taken  place  among  the 
boys  who  present  their  high  school  credits 
for  admission.  To  quote  from  the  report: 
"A  survey  of  coniemporary  opinion  among 
competent  psychologists  reveals  practi- 
cally unanimous  agreement  that  the  foun- 
dations, of  maturity,  knowledge  ot  self, 
knowledge  of  different  fields  of  human 
effort,  and  stabilization  of  interest  needed 
for' valid  vocational  differentiation  do  not 
exist  among  the  vast  majority  of  high 
school  graduates.  Further  opportunity 
for  self-discovery  and  a  broader  outlook 
on  life  is  needed  before  an  educational 
program  of  definite  vocational  aims  can 
be  attempted  with  confidence.  The  early 
.vears  in  college  are  apt  to  remain  a  sort- 
ing ground  for  some  time  to  come."  This 
is  a  frank  confession  of  the  need  for  a 
scheme  of  selection  which  will  place  in 
the  engineering  college  the  student  who 
may  be  classed  as  a  "good  risk"  for  an 
engineering  education. 

Several  solutions  of  this  problem  have 
been  proposed.  It  has  been  suggested 
that  the  candidate  for  admission  be  re- 
quired to  coniiilete  two  years  or  more  of 
pre-professional  college  work  before 
entering  the  engineering  college.  The 
more  mature  judgment  of  the  student 
would,  it  is  hoped,  operate  to  secure  a 
sound  choice  of  a  Held  for  further  effort. 
Ideally  |)erfect  though  it  may  be.  it  is  nor 
anticipated  that  such  a  plan  would  |n-o- 
voke  any  great  degree  of  enthusiasm  upon 
the  part  of  the  student--who,  indeed, 
often  frets  al  the  jiresent  four  year 
system. 

A  second  pioc  ess  of  selective  admission 
would  iilace  the  lesponsiliility  of  choice 
uiion  some  impartial  agency,  which  would 
seek  to  determine,  within  the  student, 
"the  group  of  iiersonal  attributes  which 
are  most  significant  in  predicting  suc- 
cess in  engineering  study,  and  it  possible, 
in  predicting  engineering  achievement." 
This  scheme  would  involve  the  identifica- 
tion of  those  qualifications  which  an  engi- 
neer, or  an  engineering  student  should 
possess  and  the  devising  of  tests  by 
means  of  which  these  qualities  might  be 
discovered  within  an  individual.  Although 
I  his  plan  would  be  placed  upon  a  rational, 
scientific  basis,  at  first  blush  it  sounds 
suspiciously  like  fortune  telling.  Such 
qualities  as  good  judgment,  mental  cour- 
age, or  initiative,  undoubtedly  essential 
to  the  engineer,  are  diflScult  to  determine 
in  a  man,  unless  he  be  under  observation 
for  a  long  period.  Furthermore,  it  is  no 
easy  matter  to  differentiate  between 
those  characteristics  which  the  engineer 
should  possess  and  the  qualities  requisite 
for  success  in  any  field.  However,  al- 
though accurate  and  final  graduation  is 
by  no  means  jn-esunied.  a  thorough  in- 
vestigation and  the  collection  of  sufficient 
data,  the  co-ojieration  of  both  engineers 
and  educators  being  secured,  may  accom- 
plish the  elimination  ot  these  difficulties. 

The  enormous  practical  value  ot  some 
reasonable  plan  ot  selective  admission  to 
the  student,  to  the  institution,  and  to  the 
engineer  who  employs  the  graduate  of  a 
technical  college  is  so  apiiarent  that  a 
consideration  of  this  jiroblem  is  entirely 
worthy  of  oui-  time  and  attention.  The 
very  discussion  which  accompanies  the 
suggestion  of  any  scheme  is  sure  to 
awaken  new  interest:  constructive  criti- 
cism is  bound  to  add  to  the  fund  of 
knowledge  and  opinion  out  of  which  will 
come   the   ultimate   solution. 
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COLLEGE  NOTES 


III  (iiii-  f.m.TiU'.-s  lo  welcoiiip  iliH  Kr.-~li 
mail.  \Vf  Ml-.'  likely  lo  forsel  tluu  llu- 
ijiowili  of  ilip  fanilty  is  lifeping  pari' 
wiih  tin-  cl.-\>'loiinient  of  the  InstitiitH. 
TiiK  Ai;\ioi  i;  Km.inkkk  is  pleased  to 
welcome  a  number  of  additions  to  the 
teafhiiiij  <oi|is. 

Mr.  Walter  S.  See,i;iist,  instnuior  in 
Descripiive  (leoiuetry  and  Elementary 
Machine  Drawing,  is  a  graduate  of  Pur- 
diii'  I'liiversity.  .Mr.  Seegrist  has  had 
four  or  five  years  of  ex])erience  in  indns- 
irial  work,  as  an  electrical  and  mechan- 
ical  engineer. 

Mr.  Donald  K.  Richardson,  iiisinicior 
in  Electrical  Engineerin;;.  is  a  graduate 
of  Armour,  class  of  '24.  During  the  snni- 
nier.  .Mr.  Richardson  married  iliss  Ber- 
nice  Aileen  Kelly.  He  claims  that  his 
desertion  of  hachelorhood  was  "the  best 
thing  he  ever  did."     Congratulations: 

The  Department  of  Architecture  is  ex- 
ceedingly fortunate  in  having  secured  the 
services  of  Mr.  William  .lones  Smith  as 
critic  in  Senior  Design.  Mr.  Smith  is  a 
Diplome  of  the  Ecole  des  Beaux  Arts  and 
a  student  of  Redon.  as  well  as  a  graduate 
of  the  I'niversity  of  Pennsylvania.  .Mr. 
Smith  is  a  partner  in  the  firm  of  Charles 
&   Smith.  Architects.  Chicago. 

He  will  be  assisted  by  .Mr.  W  .1. 
O'Connor,  a  graduate  of  Armour,  class  of 
'20,  and  also  a  student  of  Redon  in  the 
Ecole  for  the  past   three  years. 

Mr.  R.  .1.  Xedved,  A.  I.  T..  '21.  has 
charge  of  Freshman  Design.  .Mr.  Xedved 
has  traveled  in  Europe  for  the  last  year, 
as  a  holder  of  the  Chicago  Architecfural 
club  Scholarshiip. 


Even  as  we  welcome  recent  accessions 
to  the  faculty  of  the  Institute,  we  an- 
nounce with  regret  the  resignation  of 
Mr.  Edmund  S.  Camiibell  as  head  of  the 
Department  of  Architecture.  Mr.  Camii- 
bell has  been  recently  appointed  Dean 
of  the  Beaux-Arts  Institute  of  Design, 
with  headquarters  in  New  York.  His 
appointment  is  significant  in  that  it  calls 
universal  attention  to  his  record  as  an 
educator  in  the  field  of  architecture  and 
to  the  success  which  the  Dejiartment  of 
Architecture  at  Armour  has  en.joyed 
while  under  his  direction. 

The  Department  of  Architecture  is  a 
large  and  important  division  of  the  Ar- 
mour Institute,  numbering  one  seventh  of 
the  whole  student  body.  The  fame  and 
advertising  that  "the  Architects"  have 
brought  to  the  Institute  and  to  the  City  of 
Chicago  has  been  national  and  even  inter- 
national. The  fact  that  Armour  men 
have  woti  the  two  biggest  competitions  in 
America  during  the  past  year  is  sufficient 
acknowledgment  of  the  high  plane  of 
achievement  inaugurated  by  Professor 
Campbell  while  head  of  the   Department. 

It  is  perhaps  the  natural  thing  to  mourn 
the  loss  of  such  a  man  to  the  Institute, 
.vet  we  are  fortunate  in  that  the  founda- 
tions he  laid  remain.  The  work  of  the 
Department  of  Architecture  is  being  car- 
ried on  under  the  guidance  of  ilr.  Earl 
H.  Reed,  professor  of  Architectural  De- 
sign. The  iniiu'ession  left  by  Mr.  Camp- 
bell will  remain  as  an  inspiration  and  a 
stimulus  to  every  man  in  the  Deiiartment 
of  Architecture.  The  best  wishes  of  the 
Armour  Institute  for  success  go  with  Mr. 
Campliell  in  his  new  work. 


HARRY  CLAY  COFFEEN 

It  is  with  great  sorrow  that  we 
chronicle  the  sudden  death  of  Henry 
Clay  Coffeen,  a  former  instructor  at 
the  Armour  Institute  of  Technology. 
.Mr.  Cuffeen  died  on  Sunday  evening. 
September  14.  while  canoeing  in  Lake 
.Michigan,  off  Waverly  Beach.  Tremont, 
Indiana. 

.Mr.  Coffeen  was  horn  in  Champaign. 
Illinois,  on  July  27.  ISTT.  He  was 
graduated  from  the  University  of  Illi- 
nois in  1S98.  While  a  student  of 
Illinois,  he  established  a  reputation 
for  being  both  scholar  and  athlete. 
Track  captain,  member  of  the  foot- 
ball team,  and  Sophomore  class  presi- 
dent, he  also  belonged  to  Phi  Gamma 
Delta  and  was  elected  to  Tau  Beta  Pi. 
He  held  a  fellowship  at  Illinois  the 
year  after  he  graduated  and  a  schol- 
arship at  the  I'niversity  of  Penn- 
sylvania the  following  year.  He 
taught  drawing  at  the  I'niversity  of 
Illinois.  1900-02.  and  served  as  instruc- 
tor and  assistant  professor  in  Machine 
Design  at  Armour  Institute  from  1902 
to  1911.  He  was  president  of  the 
Faculty  Club  in  1909  and  Faculty 
Manager  of  Athletics.  1905-11.  Since 
1911.  he  had  been  affiliated  with  the 
Northwestern  Mutual  Life  Insurance 
Company  as  a  special  a.gent  and  an 
insurance  specialist.  A  loyal  Illini. 
Mr.  Coffeen  did  not  allow  graduation 
to  terminate  his  interest  in  his  Alma 
Mater.  Only  last  June,  he  was  elected 
president  of  the  Alumni  Association 
of  the  University  of  Illinois.  The 
vigor  with  which  he  entered  upon  his 
new  duties  and  responsibilities,  re- 
maining at  the  same  time  faithful  to 
his  regular  tasks,  was  only  character- 
istic of  his  capacity  for  work  and  his 
willingness  to  serve. 

Who  can  estimate  the  profound  in- 
fluence this  man  must  have  had  upon 
the  college  men  with  whom  he  came 
in  contact  as  professor?  The  story  of 
his  life  is  a  lesson  in  service  and  a 
sermon  in  hard  work.  He  has  left  that 
life,  but  the  mark  he  impressed  upon 
the  world  remains — a  true  witness  to 
the  goal  to  which  the  college  man 
sliould   strive   to   reach. 


EDWIN  A.  LOMMEN,'25 

We  regret  to  announce  the  death  of 
E.  A.  Lommen.  '25.  Mr.  Lonimen  died 
at  his  home  in  Sioux  Falls.  South 
Dakota.  July  21.  1924.  After  a  period 
of  illness  due  to  tonsilitis  he  suc- 
cumbed to   pneumonia. 

Mr.  Lommen  was  a  student  in  the 
Department  of  Civil  Engineering.  He 
maintained  an  active  interest  in  class 
affairs.  At  the  time  of  his  death  he 
was  president  of  Alpha  Gamma  Chap- 
ter.  Theta  Xi   Fraternitv. 


JOAN  ARMOUR 

We  were  deeply  grieved  to  learn  of 
the  recent  death  of  Joan,  the  one  year 
old  daughter  of  :\Ir.  and  Mrs.  Phili|i 
D.  Armour  III.  after  an  illness  of  but 
a  day.  Mr.  Armour  is  Vice-President 
of  the  Institute,  as  well  as  a  member 
of  the  Board  of  Trustees, 


The  affairs  of  tile  Senior  ('las.-  upon 
its  "last  lajp"  have  been  entnisled  to  the 
following  officers: 

Prisuh  III M.    F.    Ai>.MK 

Virr-I'riaidi  nt J.    .M.    Shok.m.MvKh 

Trnisurrr \v.   H.  SoriiF.>- 

Sn-rrtiiri/ j.   b.  Wiiitf. 

Sci(/caiit-nt-Aniix I.   K.   St.viii 

Social    ChrtiniKin G.    J.    T.wi.oh 

That  these  men  might  not  be  burdened 
with  loo  many  duties,  committee  chair- 
men were  chosen  lo  assist  in  the  prepara- 
tions for  graduation. 

Pifliirr A.    A.    A.xnCTsHN 

Jcicrli-y E.    W.    OuFrN-WAi.nr 

Proiirnm w.    H.   Wtvi.xwiR.M 

Cai,  nnd  Conn J.  f;.  Jonxsox 

Auj-ilinry H.    P.    Whiteiui.i 

Don't  be  suiprised  if  J.  P.  .Morgan  soon 
has  a  rival.  The  Seniors  confidently  ex- 
pect this  to  take  place,  since  'Gene 
Odenwaldt.  Junior  Class  treasurer  of  last 
year,  turned  over  a  suri)lus  of  $131.55  to 
the  Senior  Class  fund. 


Equal  parts  of  good  .iudgnient  and  en- 
thusiasm characterized  for  the  first  Junior 
Class  meeting  of  the  year.  Keeping  in 
mind  that  sterling  slogan.  "For  as  the 
Junior  Class  goes,  so  goes  the  nation," 
the  Juniors  chose  capable  men  for  all 
liositions.      Junior    Class    Officers: 

Prr.U'lriit A.    J.    D.\.NZI.;KR 

rirr-Prr.sul,„t c.    W.    B.\rgU! 

Tna.siin  r ^v.   A.   De.\x 

Sccntar!/ S.    J.    McL.uiK.v 

Sri;lr,iiit.„t-Anil.'i C.    J.    HoLUXGFm 

■"-'"""'   Chainiiiiii D.   B.   D.widsikx 

■Juniur   Miirsliril H.    J.    PKraE.N'.sEX 


The  Sophomore  Class  organized  on 
September  IS.  Despite  the  fact  that  the 
Sophomores  began  to  get  hungry  when 
the  noon  whistles  blew,  their  meeting 
resulted  in  a  wise  selection  of  officers. 
The  Sophomores  are  confident  that  it 
was  also  a  selection  of  wise  officers.  The 
men  elected  are: 


Prraiflrnt 

Vicc-Prtsidnit.  .  . 

Trrasiirrr 

Seoretar;/ 

Sociiil   Chairiiinn . 


J.     W.     T.iSKER 

C.    Loxo 

.  .  F.  D.  Payne 
.  .H.  T.  MOR.V.X 
.R.  C.   Pe.vciwk 


Business  is  reviving,  trade  is  increas- 
ing, and  conditions  are  entirely  normal 
once  more,  for  the  Freshman  Class  elec- 
tion has  been  held.  The  results  of  this 
imiiortant  event   follow: 

Prcsidrnt F.     Da\ts 

Vicr-Prcsidrnt J.    N.4.SH 

Trrasiirrr W.   D.   Alle.n 

Scrrrtari/ M.    A.    Hotchki.x 

Social  Chairman G.   E.  TicKm 

Serf/eatit-at-Arm.'i T.    Ogde.v 

A.  T.  A.  A.  Rri)rr.trntatirr.  .  .S],  B.  Tr.\cv 


Despite  the  best  efforts  of  Jupiter  PIu- 
vius  to  limit  the  attendance,  the  Fresh- 
man Handshake  was  voted  a  success  by 
all  who  were  present.  The  Armour  Y.  M. 
C.  .\.  is  to  be  congratulated  upon  its 
efforts  to  widen  the  circle  of  acquaint- 
ances of  the  P^reshman  at  the  Institute. 
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It  is  fui'ever  the  pleasure  of  Tiik 
AiiMorK  ExiiiNKEU  to  record  the  success 
of  Armour  men.  The  1924  Paris  prize  of 
the  Society  of  Beaux-Arts  Architects  was 
awarded  to  Harry  Kurt  Bieg,  of  the  class 
of  1922.  Although  this  was  the  seven- 
teenth annual  award,  it  was  the  first  time 
that  the  prize  had  gone  to  a  Chicagoan. 
.Mr.  Bieg  will  become  the  guest  of  the 
French  government  for  two  and  one  half 
years,  receiving  $3,000  for  living  and 
traveling  expenses.  The  problem  con- 
sisted in  the  planning  of  a  ■'  ■transporta- 
tion institute'  to  house  a  great  private 
foundation  whose  funds  are  devoted  to 
the  study  of  all  means  of  transportation." 
The  feature  of  Mr.  Bieg's  design  was  a 
great  steel  shaft  over  the  center  of  the 
building,  to  be  used  for  the  purposes  of 
radio  or  for  the  mooring  of  aircraft. 


Professor  :Mc('ormack  and  Mr.  Beiitley 
attended  a  meeting  of  the  American 
("hemical  Society  at  Tornell  University, 
Ithaca,  Xew  York,  during  the  second 
week  in  September.  They  were  most 
impressed  by  the  building  in  which  the 
society  met.  This  is  a  million  and  one- 
half  dollar  structure,  the  gift  of  a  Cornell 
alumnus.  It  is  occupied  solely  by  the 
chemical  dei]artment  of  the  university. 


Defense  day,  September  12,  was  fit- 
tingly observed  by  the  first  assembly  of 
the  year.  The  assembly  was  addressed 
]>y  Dr.  W.  A.  Evans,  former  Commissioner 
of  Health  of  the  City  of  Chicago  and  the 
familiar  'Docevans"  of  the  Chicago  Trib- 
une. He  emphasized  the  importance  of 
national  good  health  as  a  prejiaredness 
measure. 


On  Tuesday,  October  7,  we  were  de- 
lightfully entertained  by  .Mr.  Geoffrey 
O'Hara,  a  composer  and  musical  genius, 
at  an  assembly  given  under  tlie  auspices 
of  the  Duo-Art  Piano  Company.  Mr. 
O'Hara  is  a  close  friend  of  our  own  Mr. 
Amsbary,  having  traveled  the  Chautauqua 
circuit  with  him  for  two  seasons.  He 
revealed  to  us  the  beauty  and  simiilicily 
of  music  in  a  manner  thai  will  not  be 
soon  forgotten. 


On  September  11,  the  first  Thursday  of 
the  college  year,  "Freshmen  only"  were 
bade  to  the  Mission  to  receive  the  wel- 
come of  the  Armour  Institute  and  to  be 
introduced  to  the  duties  of  Armour  men. 
They  were  impressed  with  the  idea  that 
college  is  a  partnership,  the  student  shar- 
ing in  the  risks,  profits,  and  reputation 
of  the  institution.  We  hope  that  the  good 
advice  thev  were  given   will  stick. 


The  Senior  Informal 

The  Senior  Class,  on  Octolier  24. 
opened  the  social  program  of  the  season 
with  an  informal  dance,  given  in  the 
Tiger,  Gray,  and  Crystal  Rooms  of  the 
Hotel  Sherman.  The  enchanting  music 
of  "Jinks"  Bryan's  Collegians  filled  the 
newly    and    beautifully    decorated    rooms. 

Social  Chairman  Taylor  and  his  com- 
mittee are  to  be  highly  congratulated 
upon  the  energy  expended  to  make  this 
dance  a  "Seniors'  farewell"  and  an  event 
of  high  rank  in  the  annals  of  class 
dances  at  the  Institute.  The  large  at- 
tendance served  to  reward  their  efforts, 
and  to  encourage  the  other  classes  to 
achieve  similar  success  in  their  own 
social    functions. 


Triangle    (Fraternities   that   rent   or   own 
their  own  chai)ter  houses)   is  Sii.2';, . 

The    average   of    all    other   students    is 
87.2%. 

In    the    above    the   following   numerical 
values  were  given  to  the  letter  grades; 

A  97.5';:; 

B   90.0% 

f'   S0,07c 

D   67,5% 

E   50.0% 

<'r    90.0% 


SCHOLASTIC   STANDING  S 

The  following  statistics,  com]iiled  by 
the  Office  of  the  Dean,  give  the  scholastic 
standings  of  the  members  of  the  Fresh- 
man, Sophomore,  .lunior  and  Senior 
Classes  of  the  College  of  Engineering  and 
Architecture,  who  were  in  attendance 
during  the  second  semester  of  the  school 
year  192:!-!  924.  In  this  computation  the 
grades  in  Physical  Training  w'ere  omitted. 
A  credit  (Cr.l,  either  for  work  at  the 
Armour  Institute  of  Technology,  or  for 
work  elsewhere  was  considered  p(iuiva- 
lent  to  a  grade  of  "B."  

The  average  of  the  entire  school  body,      -ytiT- tt  tk,t^x^  ,,-t,,,  .  »„ 

a  total  of  672  students  is  S6.S  per  cent.  THE  JUNIOR  "THANKSGIVING  HOP" 

The   averages  of  the  various  organiza-  The  Junior  informal  dance  will  be  held 

tions  are  as  follows:  ^n   Friday   evening.  Xovember  21,  at  the 

The  Senior  Class ,SS.7%  Opera   Club.    18    W.    Walton    Place.      The 

The  Junior  Class SS.l'/r  entire    Opera    Club    is    being   re-decorated 

The  Sophomore  Class S6.4%  at  present  time  and  the  Junior  "Thanks- 

The   Freshman   Class S4.9%  giving  Hop"  is  to  be  the  first  affair  given 

The  student  with  the  highest   average  *""''"  ^"."'   "'«  }'"''^   '^  completed.     The 

in   the   Senior   Class   is    Mr.   John    Henrv  ""'."/^    ^T'",  '^^    ""■°'«'\«'    '^>-   tl>e    "Seven 

Sweeney.     His  average  is  95.5%.                '  ^'"''rT-        1°     T  ^'^'t ''"'''''  ^"  '^■^^''a'^''' 

reputation  for  themselves  at  the  Channel 

The   student  with  the  highest   average  Lake    pavilion    during   past   summers 

in    the    Junior    Class    is    Mr.    Milton    F.  The     Junior     dance     will     be    the     last 

Adair.     His  average   is  95  3  *.  social   event   at   Armour  Tech   before   the 

The  student  with  the  highest  average  m  Thanksgiving  holidays.     The  Juniors  are 

the    bophomore    Class    is    Mr.    Arthur    b.  confident    that    the    date,    the    place,    and 

Hanson.     His  average  is  96.6%.  the    music    are    sufficient    reasons    tor    a 

The  student  with  the  highest  average  in  ,,.,.„,,i  ,.,„„.^i  ^^  ,i,g  "Thanksgiving  Hop" 
the     Freshman     (Mass     is     Jlr.     Isaac     B. 
Lehman.     His  average  is  95.7%. 

Mechanical      Engineering      Depart-  ^^^^^  Ordnance  Company 

™'^°'   iSLo'T  Since   the  appearance   of   the   Ordnance 

Electrical  Engineering  Department  .86.2%  Companv  trucks  at  Armour  Tech  and  the 

Civil  Engineering  Department 87.3%  talk   of   Lieutenant   M.    C.    Adams   at   the 

Chemical  Engineering  Department.. 87.1%  Defense   Day   assemblv.   there   is   no  need 

Fire  Protection  Engineering  Depart- to  tell  the  "who,  when,  and  why"  of  the 

'"'^'^'^  sil.J'; f  organization. 

Architectural  Department   84.1%  August    9,    the   Company    entrained    for 

The  Hoxohvkv   Fit  vriK.M  i  iks  '^'^'"P  Grant,  arriving  at  kockford  in  the 

evening  of  the  same  day.    There  followed 

Tau  Beta   Pi. 92.6%c  two  weeks  of  intensive  drill,  guard  duty. 

Eta  Kappa  Xu 90.5%  a^nd   reviews,   with   occasional   relaxation, 

Scarab   87.0%.  furnished  by  K.  P.  duty.     On  August  23. 

Phi   Lambda   Upsilon 91.3%c  a  sun-burned  outfit  with  calloused  hands. 

Salamander    91.6%  yet  grinning  faces,  broke  camp  for  home. 

Chi   Epsilon 92.7%  Arriving    in    Chicago    that    evening,   they 

_  made   a    mad   dash    for   Mother's   table. 

Soci.^L   Fi{.\ti;r.\itii',s  „,                           .    ,                         «.    ,  , 

The  camp  period  was  a  profitable  one. 

Phi  Kappa  Sigma 85.5%c  The    organization    went    into    camp    with 

Delta  Tau  Delta 86.0%c  one    decrepit    Dodge    Light    Repair   truck 

Theta    Xi 86.4%  and  emerged  with  two  12-ton,  four  wheel 

Sigma  Kapi)a  Delta 86.9%o  drive   Heavy  Artillery   Repair   trucks,  an 

Phi  Pi  Phi 86.4%  additional    Dodge,    and   two    5-ton   Trans- 
Triangle    86.0%  port    trucks.      Upon   return    to   the   home 

Sigma  Alpha  Mu 88.1%  station,   the   enlistment   curve   took   a  de- 

Rho  Delta  Rho 87.3%  cided     jump     and     has     yet     to     reach     a 

Beta   Psi 88.8%  maxiinum  point. 

Lieutenant  Barrie  of  the  Ordnance  De- 

„   ,  .                           Cutis  partment,  U.   S.   A.,  has  been  assigned  to 

Sphinx  89.0%  :,            .^               ,               •     »       »            j    ■ 

,.                                                                   ,,,,  „^  the    unit    as    ordnance    instructor    and    is 

Umen  89.3%  .    .                  i      ii                       «    •     .       .■ 

'  giving    a    valuable    course   of    instruction 

The  average  of  all   students   belonging  for   those   who   wish   to   avail   themselves 

to  the  Phi  Kappa  Sigma,  Delta  Tau  Delta.  of  it.     Drills  are   held  every  Friday  eve- 

Theta  Xi,  Sigma  Kappa  Delta,  Phi  Pi  Phi.  ning  at  8  P.  M.  at  115  E.  Ontario  St. 


Registration  First  Semester  1924-25 

Seniors  Juniors  Sophomores  Freshmen 

Mechanicals 33  25  40  47 

Electricals .        29  40  54  57 

Civils   14  24  28  5] 

Chemicals 23  15  23  16 

Fire  Protection 19  20  33  34 

Architects 13  24  23  42 

Total   131  14S  201  247 


Siiecials 


Total 
14.'. 
181 
117 

106 
103 
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THE  ARMOUR  ALUMNUS 

iC'intiinuJ  from  pa,/,-   1^1 

her  ul  coiisiriK  liiui  jdbs  in  tin-  siiniiv 
soulli. 

F.  E.  Sloan,  ■23,  is  in  arcliitertui-al 
work  with  tile  firm  of  Folz  and  Brand. 
He  has  designed  several  attractive  build- 
ings now  under  construi-tion   in  the  city. 

R.  P.  Jensen.  "23,  is  ■rating"  the  city 
and  nearby  towns  for  the  Fred  S.  .lames 
Co.  lie  lias  be. -11  \u\i\fv  A.  M.  Jens.  '04, 
and  \vitb  E.  W.  Giesier.  '21.  of  this  coni- 
pany. 

"Friction"  Tarrant,  '23,  and  "String" 
Kneupfer.  '15,  are  engaged  in  the  manu- 
faciiiring  business  in  this  city.  Their 
lirni  is  known  as  Tile  ('..Mieral  Kngineer- 
iiig   Works. 

Albert  and  Julian  Hayden,  '07,  are  lo- 
(■ated  in  Estes  Park.  Colo.  They  have 
been  pioneer  residents  of  Estes  Park 
Village  and  have  done  much  to  make  it 
what  it  is  at  the  present  time.  One  of 
the  newer  developments  in  the  Park 
known  as  "Broadview"  is  fostered  by 
them. 

W.  J.  O'Connor.  '20,  has  been  added  to 
the  Faculty  nf  the  Inslitnte.  He  may  be 
found   al    the   Xn   Institute  in   Chicago. 

Elmer  Beiver,  '24,  traveled  through 
Europe  last  summer,  and.  although  badly 
shaken  up  upon  his  return  aboard  lUe 
Arabic  when  she  struck  the  lornado.  is 
back   to   tell   the   story. 

George  Stantial,  '23,  is  si  ill  with  ihe 
Illinois  .Malleable  Company  working  in 
Ihe    engineering    department. 


WE  HAVE  WITH  US  TONIGHT: 


■./  ti 


saull     on    Ihe 


IT'S  STANDARD  PRACTICE 

C.  A.  Herbst  was  married  to  .Miss 
Clara   Shick.  .lune   14,   llt24. 

I^.  G.  Miller  and  Violet  L.  Siilcliffe 
were  married  .lune  f.S,  l!t24. 

R.  O.  Miles  and  Helen  L.  .Veil  were 
married  .June  2S,  Vrl\.  They  are  living 
in   .Minneapolis,   .Minn. 

D.  E.  Richardson,  '24.  insnuctdr  in 
electrical  engineering  in  A.  1.  T.  was 
married  to  Bernice  A.  Kelly.  .Inly  17. 
i;i24. 

E.  .\l.  Seaberg  and  (Irace  B.  I'nverferth 
were  married  Sept.  1.  I'.i24.  "Sea"  is 
with   the   V.  S.  Gypsum   Co.  in   Chicago. 

Roy  Goppelsroeder.  secreiai'y  of  the 
alumni  association,  would  like  to  locate 
as  many  as  possible  of  the  men  in  the 
list  below.  He  is  making  a  strong  effort 
to  bring  our  roster  up  to  date,  and  would 
appreciate  any  information  about  the 
men  in  this  list.  IMail  sent  to  the  latest 
address  that  we  have  has  been  returned 
and  they  are  lost  to  us  unless  we  can 
get  information  about  them  from  some 
other  member  of  the  association.  If  you 
know-  where  even  one  of  them  is,  write 
Roy  Goppelsroeder.  ^.'.l  Conway  Building, 
Chicago,  or  the  .\riiinui-  .■\luiiinus,  cire 
of   A.' I.   T. 


.Nilllir 

I.asi    .\il.li-.: 

■ss 

I.ouis  Zablr.  .  . 

.\URllStUS    I'..    C' 
Tliomils   I!.iois;v 

.1.    !•■.    .MalllK 

.nnv.-l'l 

.  .  HM7    Lrland    .\v 

.  .r,.,iarvill.-.    111. 

.  .  1  IJU     Itiir.il     St 

tc.rd.    111. 

"in.i. 

.     Koiti- 

Karl    i;.    f.ils 

.lolin    .1.    S.liiui 

iliil>-  .  . 
ill  ,  .  .  . 

.  .Iii.lian,i|..ili>.     \n 
.  .  J.aiL'     .\.      |l('l:l\v: 
InilianapiilN 

il 

llr      SI.. 

hill. 

lOdwin  ('.  Kiic 
.1,,,.  Il,.Tis„n  I-.ii 

Iw.'i'l  '.  '. 

.  .I'.. ...11.-.    h.WM 
...■;7nl      Till      .\ir. 

ll,,r:i,v    II.    Km 
Mamirr   -v.    .1.11 
IbTliirt    S.   \Vn 

liii 

.  -V\\  in.'ii'illi.    Mirli 
l:^:llls^  ill,..    1  II, i,, 
Snilc    .-.s.    |';|.;,,|,. 

nil    \|,l.. 

gang    makes   a    m; 
vators. 

In  the  dining  room  places  liave  been 
prepared  for  more  than  four  hundred, 
and  every  chair  is  soon  occupied.  Tables 
have  been  reserved  for  each  of  the 
classes  from  is;i7  to  1!I24.  The  former 
has  only  a  few  members  present,  the 
latter  nearlv  a  hundred.  There  are 
Tech.  yells  and  class  yells,  many  which 
present-day  undergiadiiates  have  never 
beard. 

During  a  moment  of  comparative  (luiet, 
the  toastniaster,  E.  H.  Freeman,  '02. 
finally  makes  himself  heard.  He  extends 
I  he  welcome  of  Armour  Tech  Alumni 
.Association  to  the  new  members,  the 
(lass  of  11124.  who  are  grouped  in  the 
center  of  the  room.  .Just  as  E.  O.  Pierce. 
Iiresident  of  the  class,  rises  to  respond, 
the  waiters  pull  a  boner  by  bringing  in 
the  soup.  Mr.  Pierce  struggles  manfully 
against  hopeless  odds,  but  only  those 
near  his  table  are  able  to  hear  him.  Be- 
cause of  this  lack  of  co-ordination  be- 
tween the  toastmaster  and  the  head- 
waiter,  a  iierfectly  good  speech  is  spoiled. 

Immediately  after  the  important  busi- 
ness of  eating  has  been  finished,  some 
special  stunts  are  iml  on  for  the  enter- 
tainment of  the  crowd.  "Gypsum"  Smith, 
'10,  mounts  a  ]ilatform  at  one  end  of  the 
room  and  announced  that  certain  con- 
tests have  been  arranged,  and  that  for 
each  contest  the  best  man  in  each  class 
is  to  be  entered.  The  first  event  on  the 
lirogram  is  the  "tall  and  slim"  contest, 
and  in  as  much  as  a  number  of  Armour 
men  have  risen  cpiite  high  in  the  world, 
the  platform  is  crowded  with  entrants. 
One  likely  candidate  refuses  to  enter; 
he  declares  that  he  has  won  so  many 
such  conlests  that  he  should  be  barred 
by  the  statute  of  limitations.  So  Roscoe 
Harris  sits  quietly  in  his  seat  and 
watches  novices  pertorm  in  a  field 
where  he  is  an   expert. 

It  is  decided  (hat  the  basis  for  scoring 
this  event  shall  be  height  divided  by 
waist  measure.  The  contest  proves  to 
be  pi  for  "Skinnay"  Marks,  '20,  his  score 
of  o.l41li  simply  running  circles  around 
all  other  competitors.  Professor  Huntly 
is  second  with  a  score  of  o.O'i,  a  waist 
measure  of  tweiit\-six  inches  being  so 
huge  as   to   jiiil    him   out   of  the   running. 

The  iiexi  eveiii  is  Ihe  "short  and  fat" 
contest,  scored  on  a  basis  of  weight 
multildied  by  waist  measure  and  divided 
by  height.  "Shorty"  Deveney,  '10,  brings 
home  the  lard  with  a  score  of  an  even 
two  hundred.  It  is  discovered  that  his 
height  and  waist  measure  are  equal,  so 
they  cancel  out  of  the  equation,  leaving 
only  weight.  Professor  Campbell  solves 
the  equation  by  which  Deveney  won,  al- 
though apparently  much  disaiipointed 
that  some  one  of  his  former  students 
have   not    seen   the   solution. 

S|iace  is  lacking  to  describe  all  of  the 
events  on  the  program,  bill  Ihe  spiiiled 
contest  waged  by  the  fundamentalists 
cannot  be  |iassed  o\cr  in  silence.  It 
should  be  ex]ilained  that  they  are  the 
ones  who  belicNe  in  a  literal  interpreta- 
tion of  all  the  e\ents  of  sacred  history, 
logeiher  with  a  personal  apiilication  of 
all  its  laws  and  niandates.  This  includes 
the  famous  in.iunction  to  .\oah  and  his 
sons — "Multiply  and  replenish  the  earth." 
Clarence  .McDonald,  '04,  wins  this  contest 
with  a  factor  of  seven,  closely  followed 
by  Professor  Fiunegan  whose  factor  was 
six.  .Amid  great  enthusiasm  .Mac  carries 
off  the   prize,  a   ten   room   bouse  mi   a   one 


hundred  fool  loi.  while  the  band  idayed 
"The  .McDonalds  Are  Coming". 

After  the  contests  are  finished  the 
crowd  quiets  down  and  Ihe  toastmaster 
presents  President  Raymond.  The  recep- 
tion which  he  receives  is  spontaneous 
and  vociferous,  a  wholehearted  expres- 
sion of  genuine  affection.  Doctor  Ray- 
mond has  an  iniportanl  announcement  to 
make,  on  a  subject  which  has  interested 
the  alumni  association  for  a  number  of 
years.  He  states  that  the  Board  of 
Trustees  of  .A.  1.  T.  has  adopted  a  reso- 
lution providing  for  an  Alumni  member 
of  the  Board,  to  be  chosen  by  the  alumni 
association.  Thus  tpiietly  and  efficiently, 
through  the  efforts  of  one  man,  is 
brought  about  a  result  for  which  the 
alumni  have   worked   for   years. 

.\'ext,  the  toastmaster  presents  Dean 
.Monin,  and  he  too  receives  a  splendid 
reception.  As  he  stands  straight  as  a 
.\orway  pine,  before  more  than  four  hun- 
dred of  his  boys,  as  he  calls  them,  one 
feels  that  he,  together  with  President 
Raymond,  enjoy  their  affectionate  regard 
more  than  any  other  member  of  the 
faculty.  Others  have  taught  them  their 
"bread  and  butter"  courses,  the  work-a- 
day  subjects  which  form  the  basis  of 
their  )irofession.  But  Dean  ;\Ionin  has 
dealt  more  in  things  of  the  spirit,  and 
has  grown  to  be,  in  a  measure  at  least, 
a  iiersonification  of  the  things  he  taught. 
In  the  presence  of  a  scene  like  this  one 
feels  that  after  all  we  may  not  be  so 
material  as  our  name   implies. 

During  the  entire  evening  four  men 
have  been  sitting  at  one  end  of  the 
s|ieaker's  table.  They  ai'e  neither  alumni 
nor  professors,  yet  they  have  important 
duties  to  jierform  in  the  daily  routine 
of  Armour  Tech.  The  crowd  is  anxious 
to  have  a  few  words  from  each  of  them, 
feeling  sure  that  what  they  will  say  will 
be  different  from  the  usual  after-dinner 
speech.  So  the  toastmaster  presents  the 
mail  at  the  extreme  end  of  the  table  and 
asks  for  a  few  words.  He  is  a  large, 
powerfully  built  man,  with  iron  gray  hair 
and  blue  eyes:  he  is  quiet  and  retiring 
in  manner,  but  nothing  escapes  his 
notice.  .After  a  moment  of  hesitation  he 
arises;  "I  am  glad  to  see  you  letting  off 
so  much  steam  tonight;  my  experience 
teaches  me  that  a  safety  valve  is  a 
mighty  important  attachment  for  either 
a  steam  boiler  or  a  man.  But  why  don't 
you  fellows  come  oftener  to  these  affairs 
and  make  sure  that  the  old  safety  valve 
is  in  good  working  order?  Sometimes, 
you  know,  they  get  stuck  from  disuse 
and  that's  bad  for  both  man  and  boiler. 
1  am  glad  to  be  with  you  tonight;  to  see 
so  many  familiar  faces,  and  also  to  recall 
the  times  when  some  of  you  turned  steam 
on  the  Corliss  engine  without  opening 
the  exhaust  valve,  and  then  w'ondered 
why  it  wouldn't  go.  But  you  know  better 
now;  you  are  getting  along  in  your  pro- 
fession and  I  wish  every  one  of  you  all 
the   success    in    the    world". 

The  next  man  evidently  wishes  to  get  it 
over  quickly,  for  he  rises  promptly  when 
his  name  is  called;  "Yeutlemen,  I  no 
ban  goot  speechmaker.  so  I  vill  say  yust 
about  two,  mebbe  trei-  vorts.  For 
tjiigofriii  yar  I  haf  vorked  by  Armour's 
Institute:  I  know  you  all.  you  all  ban 
goot  fallers.  you  all  ban  friends  of  mine. 
If  there  is  any  yustice  in  the  vorld,  you 
vill  all  mak  goot.  I  dank  you".  Amid 
great  applause  the  speaker  sits  down, 
(piite  overcome  by  his  unexpected  suc- 
cess. 

The  third  speaker  seems  cpiite  at  home 
at  the  speaker's  table,  and  somehow  gives 
the  impression  that  speechmakin.g  has  no 
((^(intnniiJ  mi  pai/r  j6' 
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ARMOUR  TECH  MUSICAL  CLUBS 

Music  at  Armour  Institute  of  Tecli- 
uology  is  now  an  establislied  factor  in 
the  student  life,  and  an  invariable  part 
of  every  assembly  of  consequence.  Time 
was  when  a  more  or  less  struggling  glee 
club  gave  a  single  concert  at  the  close 
of  the  year.  There  was  little  or  no  in- 
centive tor  a  man  to  report  at  rehearsal 
for  weeks  at  a  time.  Few  of  his  fellows 
knew  of  his  efforts  and  a  smaller  n\imber 
cared.  Professor  Phalen,  the  present 
director,  believes  however,  that  the  mu- 
sical organizations  ought  to  serve  the 
school  in  the  capacity  of  a  dignified, 
reputable  advertising  medium.  With  this 
end  in  view  the  clubs  last  season  gave 
some  ten  or  twelve  concerts  in  and  around 
Chicago.  In  every  instance  the  programs 
were  satisfactory  and  return  engagements 
are  scheduled  for  this  season.  Today  the 
band,  glee  club,  and  orchestra  are  vital 
student  activities  which  are  receiving  an 
ever-increasing  amount  of  attention.  The 
student  body  at  assembly  makes  its  ap- 
preciation of  music  very  evident.  There 
are  frequent  and  spontaneous  calls  for 
the  Fight  Song,  and  for  encores  that  give 
evidence  of  the  new  place  that  music  has 
made  for  itself  in  the  consciousness  of 
the  student   body. 

Early  in  the  second  week  of  school 
when  there  had  been  opportunity  for  but 
one  rehearsal,  a  band  of  thirty  pieces 
appeared  at  assembly  and  acquitted  itself 
most  creditably.  With  this  as  a  starter 
the  good  work  has  continued  under  the 
able  leadership  of  Mr.  A.  A.  Anderson 
and  unstinted  praise  has  Ijeen  heard  on 
every  hand. 

The  Armour  Band  was  started,  kept 
alive,  and  literally  hammered  into  a 
worthy  musical  unit  by  the  untiring 
efforts  of  Mr.  W.  B.  Douglas.  '24.  who 
for  two  years  gave  of  time,  energy,  and 
ability  with  a  prodigality  which  will  ever 
be  an  example  of  college  loyalty  for 
future  students  to  emulate.  The  watch 
which  was  presented  to  Mr.  Douglas  by 
the  student  body  at  the  close  of  last  year 
was  only  a  fitting  token  of  the  service 
he  had  rendered  his  Alma  Mater.  Mr. 
Anderson  in  assuming  the  baton  for  this 
year  conies  to  the  position  well  qualified 
in  both  experience  and  musical  ability. 
As  solo  cornet  for  both  band  and  or- 
chestra last  year  he  naturally  worked 
into  a  position  of  leadership.  He  enjoys 
the  confidence  of  his  fellows  and  there  is 
every  reason  to  expect  that  the  band  will 
increase  and  improve,  and  occupy  a 
larger  place  in  the  estimation  of  the 
college. 

The  orchestra,  on  account  of  its  very 
nature  is  somewhat  slow  in  developing. 
The  music  is  not  essentially  more  diffi- 
cult than  band  music  but  it  is  usually 
less  martial  and  on  account  of  lesser 
tone  volume,  individual  errors  are  more 
prominent.  On  this  account  fewer  stu- 
dents feel  capable.  It  is  hoped  that  such 
an  attitude  will  not  persist  and  that  every 
musician,  especially  violin  students,  will 
at  least  try  for  a  place.  Each  year  play- 
ers testify  to  the  fact  that  the  time  spent 
at  rehearsal  and  concert  has  been  most 
profitable,  because  of  added  ability  in 
sight  reading.  The  outlook  is  good. 
Nearly  all  the  veterans  of  last  year  are 
back  and  there  is  a  very  noticeal)le  in- 
flux of  freslimen.     By  graduation  we  lost 


Douglas.  doul)le  bass;  Schmidt,  oboe,  and 
Samuels,  first  violin,  but  these  places 
have  all  been  filled  and  in  addition  there 
is  a  wholly  new  and  very  competent 
clarinet  section.  At  an  earl.v  date  an 
orchestra  of  about  twenty-four  pieces  will 
make   appearance. 

Mr.  C.  E.  Tweedle.  who  by  his  own 
confession  would  "rather  play  than  eat" 
is  leader  and  will  also  hold  down,  as  he 
did  last  year,  the  position  of  concert 
master.  He  is  a  lover  of  music  and  his 
faithfulness  at  rehearsal  and  attention 
to  business  cannot  help  react  upon  the 
other    members    advantageously. 

The  Glee  Club  is  by  far  the  one  club 
that  has  grown  out  of  all  recognition. 
Last  year  at  no  time  did  we  have  ever 
thirty  candidates:  first  tenors  and  second 
basses  were  at  a  premium.  This  year 
the  regular  attendance  at  rehearsal  is 
about  forty-five  and  the  parts  are  dis- 
tributed as  follows:  nine  first  tenors, 
nine  second  tenors,  eleven  baritones,  and 
fifteen  second  basses.  The  boys  are  full 
of  pep  and  are  anxious  to  be  in  the  van- 
guard this  year  at  the  intercollegiate 
contest.  They  are  also  planning  to  give 
as  many  concerts  as  possil)le  in  and 
around  Chicago,  and  earnestly  solicit  the 
aid  of  the  readers  of  The  Ak.mcuu  E.xcii- 
M:i;ii  in  that  direction.  The  repertoire 
will  consist  in  part  of  the  following 
songs:  The  Two  Grenadiers,  Come  O'er 
the  Sea.  The  Long  Day  Closes,  and  The 
World   Is  Waiting  for  the  Sunrise. 


ARMOUR  RADIO  ASSOCIATION 

The  officers  of  tlic  Armour  Radio  Asso- 
ciation  for  the   following   year   are: 

I'nsiih  lit D.    .1.    Ml  F.u  1 

ri,r-I'r(  sill,  lit A.    C.    Hol.McjcisT 

srvrrtari/ E.  .1.  PossEi  r 

Tiia-sunr L.    F.    PiKii.Kit 

Chirf  (lijiratiir L.   M.  Endues 

The  first  meeting  of  the  Armour  Radio 
Association  was  probably  one  of  the  most 
important  as  far  as  the  operation  of  the 
radio  station  is  concerned.  Mr.  McFaul 
outlined  the  plans  of  the  association's 
future  meetings.  It  may  be  said  that  the 
meetings  are  for  the  l)eneflt  of  the  gen- 
eral student  body  and  that  all  men  in- 
terested are  cordially  invited  to  attend. 
In  order  to  make  the  meetings  as  enter- 
taining as  possible,  formal  business  will 
not  be  discussed  any  luore  than  necessary, 
and  a  speaker  will   usually  be  present. 

For  the  first  time  in  history  Armour 
Institute  of  Technology  can  boast  of  a 
radio  station  in  actual  and  continuous 
operation.  Much  work  has  been  required 
to  make  this  possible.  Credit  should  be 
given  all  the  officers  and  the  other  oper- 
ators of  the  station. 

As  most  students  know,  the  plans  for 
a  station  have  never  been  fulfilled  due 
to  lack  of  funds  and  reliable  apparatus. 
Some  time  ago  through  exceptionally 
good  luck  for  our  part,  a  complete  broad- 
casting station  was  donated  by  W.  A. 
Wieboldt  &  Co.  After  some  time  an  out- 
side single  phase  a-c  power  line  was  in- 
stalled to  run  the  motor  generators  for 
the  plate  supply  of  the  250  watt  tubes. 

At  present  the  transmitter  consists  of 
one  250  watt  tube  in  the  Hartley  circuit, 
supplied  by  2.000  volts  d-c  on  the  plate. 
It   is  operated  anywhere  between  15ii  and 


200  meters,  or  T.'j  to  Sii  meters  can  be 
used  during  silent  periods.  The  receiver 
is  a  new  low  loss  tuner  and  three  step 
amplifier,  built  by  Mr.  .McFaul  and  Mr. 
Posselt,  with  which  it  is  hoped  European 
amateurs  will  be  heard.  We  know  and 
will  soon  prove  that  the  transiuitter  will 
easily  reach  Europe  and  probably  New 
Zealand.  Mr.  Endres  has  operators  for 
five  nights  of  the  week  and  the  station 
is  in  operation  continuously.  Our  old 
call  9YL  expired  some  time  ago  and  the 
new  amateur  call  is  9XV.  We  hope  that 
we  will  soon  have  a  "Z"  call  which  will 
give  us  many  more  operation   privileges. 

During  the  operating  periods  messages 
will  be  handled  with  amateurs  all  over 
the  continent.  College  news  and  events 
of  importance  will  also  be  transmitted 
back  and  forth.  The  association  is  affili- 
ated with  the  American  Radio  Relay 
League  and  any  friendly  messages  will 
gladly  be  handled  for  the  students  or 
faculty  free  of  charge.  These  messages 
are  relayed  in  the  direction  of  their  des- 
tination, and  the  amateur  last  receiving 
the  message  will  either  deliver  the  mes- 
sage  in  person,   telephone,  or  mail   it. 

The  official  opening  night  on  tlii- 
schedule  of  operation  was  ;\londa\'. 
October   i:^. 


ARMOUR  TECH  ATHLETIC 
ASSOCIATION 

The  organization  of  the  association  for 
the  year  1924-25  has  been  completed. 
Plans  for  the  work  of  the  association 
are   now   maturing. 

The  oflScers  and  committees  for  the 
present   year  are  as  follows: 

Pn  si(hii1 C.    .J.    Pl.or.Mi 

1st    Vu-l-I'l-i'SKllUt S.    .).    McL.VKE.N 

tnd    Viii-l'rcauJrnt C.    Lo.Nc, 

Srrrcttirii D.    B.    D.WID.so.x 

rriiisunr G.    S.   Almso.n 

Chtiirmini    i/J   Soi-'uit   Cuiii  inittri- 

E.   S.    L-VRSON 

Cliiiiniiaii  of  I'lililiritii  Ciiminittcc 

V.   D.  Tavi-oi! 

i'Jiith-DKiii   of  Rcriiilidii    Coininittee..  . 

E.    J.     H.iRRIXOTON 

Iiitii-ftii.ss  Atliti-ti<-  Mdiiiirier.  .  .S.  Owexs 
Intii-Friitrniit II   AtJtl<tir   MaiKK/er... 

C.  "G.    Millkr 

Frrnlnniui    Rrprrsi  iitatirc .  .  .M.    B.    Tkacy 


AMERIC:AN  INSTITUTE  OF 
CHEMICAL  ENGINEERS 

Armour  Branch.  A.  1.  Ch.  E.  held  its 
first  meeting  on  September  10.  The 
itieetiug  was  devoted  to  election  of 
officers  for  1924-25.  The  officers  elected 
were: 

I'rrxKlriit 1.    A.    Dh;i K  li 

Virr.Pri.sidi  lit J.    S.    Pekuv 

1' riiisurir L.    E.    Kr.\i  i^ 

Srcrctdiii E.  A.   Armii 

At  the  following  meeting,  October  9. 
Professor  Harry  McCormack  gave  an  in- 
structive address.  His  subject  was: 
"Opportunities   for   Chemical    Engineers." 

Mr.  William  Hoskins.  of  JIariner  and 
Hoskins.  addressed  the  society  on  Oc- 
tober 16,  his  topic  being,  "The  Outlook 
for  Chemists  and  Engineers". 

iCnnlinuiJ  <ni  f>aiie  jSl 
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OUR  ATHLETIC  PROGRAM 

Our  athletic  program  started  early  this 
fall  with  a  tennis  tournament,  a  solf 
tournament,  the  Freshman  -  Sophomore 
track  meet  and  inter-class  basket  l)all. 
All  this  has  been  due  to  the  efforts  and 
co-operation  of  the  Armour  Tech  Athletic 
Association.  Athletic  Director  .John 
Schommer  and  the  coaches  of  the  various 
teams.  The  Athletic  Association  and 
Athletic  Director  Schommer  have  re- 
tained the  Eighth  Regiment  Armory  at 
Thirty-fifth  Street  and  Giles  Avenue  for 
our  basketball  practice  and  games.  AVe 
have  been  very  fortunate  in  obtaining 
this  large  floor  because  in  previous  years 
some  teaius  have  refused  to  play  us  due 
to  the  smallness  of  our  own  gymnasium. 
We  will  have  the  use  of  the  Armory  for 
three  nights  a  week  during  the  months 
of  November.  December.  January  and 
February,  and  this  is  at  a  lesser  cost 
than  two  years  ago  at  which  time  Vfe 
were  permitted  to  use  the  floor  two 
nights  a  week  for  the  first  three  months 
mentioned   above. 

Swimming  arrangements  have  lieen 
made  under  practically  the  same  terms 
as  last  year  except  that  we  will  have  a 
new  coach  to  take  the  place  of  the  late 
"Doc"  White,  the  well  known  and  well 
loved  coach  of  Chicago  University  who 
passed  away   last   winter. 

With  the  iiupetus  which  has  been  given 
to  athletics  this  season,  we  must  keep 
up  the  good  work  by  backing  all  the 
teams.  We  want  everybody  out  for  some 
sport  even  it  we  have  to  organize  a 
"barnyard"  golf  team  to  help  matters 
out.  Back  your  class  teams  if  you  can't 
play  on  them.  Come  out  for  wrestling 
and  swimming,  basketljall  and  boxing, 
and  by  so  doing  you  not  only  put  your- 
self in  better  physical  condition,  but  you 
also  help  to  better  school  spirit.  Re- 
member we  have  no  freshinan  rule  in 
the  Institute  and  so  freshmen  are 
eligible  to  all  varsity  teams. 

Last  year  we  were  very  fortunate  in 
securing  for  our  coach  the  famous 
U.  of  C.  basketball  star.  Milton  Romney. 
Our  team  made  a  very  good  showing 
during  the  year.  This  year,  with  the 
same  coach,  we  will  expect  even  better 
results.  As  a  nucleus  Romney  has  ex- 
captain.  Joey  McLaren  our  w.  k.  basket- 
shooter;  Gay  lord.  Brockman.  Busche. 
Peterson,  Kuffel  and  Osgood,  all  of  last 
year's  scpiad.  Besides  this  powerful  ag- 
gregation we  will  surely  uncover  some 
good  luaterial  from  our  vast,  green,  un- 
exploited  freshman  class.  Although  our 
schedule  last  year  embraced  many  op- 
ponents out  of  our  class,  we  hope  this 
year  to  be  able  to  take  their  measure  on 
the  floor.  The  basketball  schedule  is 
being  completed  by  Manager  Louis  S. 
Green,  '25,  and  we  are  going  to  have 
some  real  games.  So  let's  all  get  to- 
.gether  and  come  out  to  every  game  so 
that  the  team  will  get  all  the  support 
we   can   give   it. 

Coach  Phalen  will  direct  the  track  and 
cross-country  teaius  again  this  year  after 
a  very  successful  season  last  year,  which 
will,  from  all  indications,  be  duplicated 
next   spring. 

Wrestling. and  boxing  will  be  under  the 
guidance    of    Coach    Smith    wliose    teams 
met    with    marked   success    last    season. 
Swimming    will    lie    coached    liy    McGil- 


livray.  brotlier  of  the  famous  "I'errv" 
of  l.A.  C.  fame.  The  University  of 
Chica.go  tank  will  be  at  our  disposal  dur- 
ing the  season  for  the  members  of  the 
team.  For  this  arrangement  we  are 
greatly  indebted  to  tlie  U.  of  C.  and 
Athletic  Director  A.  A.  Stagg.  Practice 
will  probably  be  arranged  tor  by  special 
agreement  Itetween  the  individual  swim- 
mers and  Coach  McGillivray.  Last  year's 
team  will  again  be  out  in  full  force, 
having  lost  only  one  man  through  grad- 
uation, and  we  expect  great  things  from 
Marhoefer.  captain  elect  for  this  season: 
Brown.  Schuler.  DeBourge  and  others,  in 
this,  our  second  season  of  swimming. 

Coach  Leigh  will  again  take  charge  of 
our  golf  team  which  went  through  last 
season   without    a   defeat. 

Tennis  will  be  under  the  able  direction 
of  Professor  Tibbals  who  in  the  past  has 
been  unfortunate  in  having  his  teams 
beaten  by  the  well-known  graduation. 
This  year,  however,  most  of  the  men 
remained  with  him  and  in  addition  one 
of  the  members  of  the  original  "first 
tennis   team"   is  back   in   the   harness. 

Coach  Penn  will  have  practically  the 
whole  baseball  team  of  last  year  to  work 
with  Captain  Laurie  Burke.  Plocar. 
Downes,  McLaren,  Geiger,  Schone,  Ruzick, 
Harrower,  and  Hofer  back  in  school. 
Bill  Desmond,  captain  of  the  '23  team 
will  be  playing  again  this  year  after  a 
year's  absence  from  the  diamond.  Due 
to  a  dearth  of  pitchers,  last  season  was 
unsuccessful.  AVe  will  need  at  least  a 
half  a  dozen  hurlers  next  spring  so  all 
you  ex-high  school  stars  get  up  in  the 
gym  and  start  limbering  up.  Also  bring 
all  the  prospects  in  sight,  up  to  work 
out    wifli    you. 


TRACK 

Any  prognostication  made  at  the  pres- 
ent concerning  the  track  work  of 
1024-2.')  must  of  necessity  be  premature. 
It  is  safe  to  say.  however,  that  in  spite 
of  the  loss  by  graduation  of  our  most 
sterling  perforiuer.  Captain,  O.  M.  Spaid, 
the  coiuing  season  will  be  a  success. 

Captain  L.  R.  Hoff,  a  runner  of  ability 
and  long  experience,  has  the  confidence 
of  his  team-mates  and  is  in  every  way 
capable  of  leading  his  men  to  victory. 

There  are  ten  "A"  men  of  at  least  one 
season's    experience    who    are    sufficiently 


diverse  in  aljilily  to  insure  that  all  the 
events  will  be  cared  for  in  a  creditable 
manner. 

The  Freshman-Sophomore  meet  on 
October  o  is  reported  in  detail  below. 
The  outstanding  feature  was  the  large 
number  of  entries  in  the  several  events. 
We  trust  this  is  an  omen  of  a  track 
squad   of   fifty   men    in    the   spring. 

The  following  men  placed  in  the  meet: 

Soi>n<i.\roRE.s  Fkksiimex 

Long  Hamlet 

Ball  Tracy 

Payne  Samuelson 

Harrower  Phelan 

Price  Jillson 

Alexander  Shaw- 

Hefner  Kreiback 

Morgan  Knudsen 

Davis  Eichin 

Ogden 
The  cross-country  team  under  the  com- 
bined efforts  of  Coach  Phalen  and  Cap- 
tain O.  L.  Robinson  is  grinding  into 
shape  and  will  give  a  good  report  of 
itself  when  the  crucial  races  arrive.  Six- 
teen men  are  reporting  for  training 
which  is  more  than  twice  as  many  as 
last  year.  This  shows  a  healthy  increase 
in  an  athletic  activity  which  is  very  vital 
to  the  success  of  the  spring  season, 
namely,  the  training  of  distance  runners. 
Meets  have  been  arranged  with  North- 
western College.  AVheaton  College,  and 
Y.   At.   C.  A.  College. 

GOLF 

The  Golf  Team  of  1924  had  a  very 
satisfactory  season.  Six  games  were 
played  with  teaius  from  De  Paul.  Colum- 
bia College,  and  Crane  Junior  College. 
Not  a  team  match  was  lost.  The  letter  men 
on  the  team  were  Dunlop.  Captain  Miller. 
Urban.  Schroeder.  and  Peterson.  Neither 
Dunlop.  Miller,  nor  Urban  were  defeated 
by  an  opponent  during  the  season. 
Urban  had  a  record  of  winning  fourteen 
out  of  a  possible  fifteen  points,  being  tied 
for  one  point  because  of  a  lost  ball. 
Urban  also  won  low  ciualifying  medal  at 
Dubuque   in   a  triangular   tournament. 

This  fall  we  have  a  tournament  in 
progress.  The  results  thus  far  have  not 
shown  any  new  men  capable  of  displac- 
ing any  of  the  regulars.  All  of  last  year's 
men   are   back   except   Schroeder. 


Freshman-Sophomore  Track  Meet 
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Places 

Events 

1st 

2nd 

3rd 

Time 

inO-vd.  Dash 

Long 

Hamlet 

Tracy 

:11 

220-yd.  Dash 

Long 

Hamlet 

Tracv 

:24 

440-yd.  Run 

Samuelson 

Ball 

Long 

:58.4 

880-yd.  Run 

Samuelson 

Ball 

Pavne 

2:15.2 

Mile  Run 

Ball 

Pavne 

Phelan 

5:31.4 

2-Mile  Run 

Payne 
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FRATERNITIES 


SOMETHING  ABOUT  TAU   BETA  PI 

Tail  Beta  Pi  is  the  Xatioual  Honorary 
Engineering  Association.  It  lias  chapters 
in  the  leading  engineering  colleges  in  the 
country,  the  chapter  at  Armour  Institute 
of  Technology  being  Beta  of  Illinois. 
The  insignia  of  the  association  is  the 
Tau  Beta   Pi  key  or  "Bent". 

Elections  to  membership  to  Tau  Beta 
Pi  are  held  bi-annually — in  the  spring 
and  in  the  fall.  In  the  spring  those 
Juniors  who  come  within  the  highest 
one-eighth  of  the  class,  scholastically. 
are  eligible.  In  the  fall  elections  those 
men  in  the  highest  one-quarter  of  the 
Senior  class,  together  with  the  Junior 
having  the  highest  average  in  his  class, 
are  eligible  to  election.  The  qualities  of 
character,  loyalty,  personality,  and  school 
activity,  which  mark  the  finished  man, 
determine  the  worthiness  of  a  man  to 
wear  the  "Bent".  At  a  meeting  held 
October  14,  six  Seniors  were  chosen  to 
wear  the  white  and  brown  pledge  button 
of  Tau  Beta  Pi,  they  are: 

A.    A.    AXTIERSOX 
R.  L.  L.\ws(ix 
E.  S.  Larso.n- 
E.  W.  Odenw.m.iit 
■\V.  H.   SoTHEN 

C.     JI.    ROWLKY 

The  National  Convention  of  Tau  Beta 
Pi  was  held  at  Ames,  Iowa,  October 
16,  17,  and  IS.  Brother  Meyer  repre- 
sented Beta  of  Illinois,  and  reported  a 
live  convention.  The  delegates  on  their 
way  to  Ames  stopped  over  at  Chicago 
on  the  fifteenth  and  were  shown  the 
sights   by   the   local   chapter. 

The  present  officers  of  Beta  Chapter 
are  as  follows: 

Presklrnt M.   F.   Ah.mk 

Tice-Prefiiilrnt A.  L.  STKMww)a. 

Corresponding  Secretary H.  J.  Litii 

Recwding  Secretary E.  M.  :Meyek 

Treasurer S.  R.  Wiri.KY 

Associate  Editor  of  "The  Benf 

H.    AV.    REGEXSHrR(;F.I! 


ETA  KAPPA  NU  NOTES 

September  has  come  again,  and  with 
it  the  reunion  of  the  old  gang  after  the 
arduous  duties  of  the  summer  vacation. 
Xow,  after  a  couple  of  weeks  in  the  old 
familiar  haunts  we  are  deep  in  the  mys- 
teries of  A-C,  determined  to  hit  it  harder 
than  ever  and  keep  Eta  Kappa  Xu  at 
the  high  point  of  previous  years.  AVe 
are  looking  forward  to  many  pleasant 
times  together,  and  extend  a  hearty  wel- 
come to  the  graduates  to  drop  in  on  us 
and    renew   old   acquaintances. 

At  the  last  meeting  of  May.  the  follow- 
ing men  were  chosen  to  fill  the  chapter 
offices: 

President A.    L.   STK.Mwp;nEi, 

Vice-PresidenI C.  J.   BrcK 

Treasurer'. E.   M.   Meyer 

Recording  Secretary H.  H.  Cirrx 

CoiTCsponding  Secretary ...  .E.  S.  Larsox 
Associate  Editor  of  the  Bridge 

AV.   J.   PA'rn-n?sox 

The  middle  of  Jul.v  found  the  bunch 
half  way  around  the  world.  Brother 
Chun  was  basking  beneath  the  mellow 
moon  of  Hawaii,  while  Brother  Klein. 
'24.     was     gazing     on     the     splendors     of 


ancient  Home,  and  uur  own  Bill  Sothen 
was  personally  investigating  the  claims 
of  cool  Colorado.  The  less  fortunate 
brothers  were  bus.v  with  the  problems  of 
the  Surface  Lines,  Commonwealth  Edison, 
and    Bell   Telephone. 

We  are  sorry  to  announce  that  Brother 
Stryker  has  found  his  business  relations 
with  the  Fansteel  Products  Company,  at 
Xorth  Chicago,  make  it  necessary  for  him 
to  sever  his  connection  with  the  Armour 
Institute  of  Technology.  We  wish 
Brother  Stryker  the  liest  of  luck  in  his 
new  field  of  endeavor.  However,  we  are 
glad  to  announce  that  Brother  Richard- 
son, '24,  has  been  selected  to  fill  his  place. 
His  classes  are  extending  over  time, 
which  ought  to  be  a  good  indication  of 
how  well  he  is  presenting  Sophomore 
electricity. 

The  Xational  Convention  was  held  at 
Urbana,  Illinois,  on  October  23  and  24. 
Brother  Steniwedel  represented  Delta 
Chapter.  Some  very  live  issues  were 
brought  up  at  the  convention  and  satis- 
factorilv    handled. 


PHI  LAMBDA  UPSILON 

Phi  Lambda  Upsilon,  honorary  chem- 
ical society,  enters  the  present  year  with 
the  following"  oflficers: 

President M.   F.   Aoair 

Vii-e-Presideiit T.    Bex  K.MA.N- 
rreo.SKcrc R.   E.   DtFoi-R 

Secretary I.   A.   DKrTcii 

At  the  pledge  smoker  held  October  'iO. 
the  following  men  received  the  red  and 
lilue  liadge: 

SEXIORS 

L.   E.   Krai's 

H.  J.  Lrnr 

\V.   H.  AVEixwrRM 

JrXlORS 
.1.  S.  Perry 

B.    H.    SCHKXK 

Our  pledge  smoker  was  well  attended 
by  alumni  members  of  Phi  Lambda 
I'psilon  living  in  Chicago.  With  the 
pledges  serving  as  a  prospective  nucleus 
for  the  chapter  we  anticipate  an  active 
season. 

CHI  EPSILON 

The  Armiiur  chapter  of  Chi  Epsilon 
enters  the  year  with  three  active  mem- 
bers : 

Presiden t S.  R.   Wh.i.ey 

Vice-President   and    'Treasurer 

E.  L.  Gritsiuke 

Secretary R.   L.   Lawsox 

Our  first  meeting  was  held  September 
27,  at  which  time  the  work  accomplished 
at  the  Xational  Convention,  held  in 
Chicago  last  Jul.v,  was  discussed.  This 
convention  was  all  important  as  it  wa,s 
the  first  ever  held,  Chi  Epsilon  being  a 
new  fraternity.  S.  R.  Wille.v  was  the 
Armour  chapter  delegate  and  he  deserves 
much  credit  for  his  work  in  helping 
solve  the  many  problems  that  came  up. 

AVe  are  now  well  represented  in  the 
Xational  Governing  Body,  three  of  its 
members  being  graduates  of  Armour  In- 
stitute of  Technology,  namely.  C.  AA'. 
Carlson.     '2.3,     Grand     Secretary;     H.     AA'. 


.Aluuday,  '2:?,  Editor  of  the  "Transit"; 
and  M.  G.  Burkey,  '24,  member  of  the 
Supreme   Council. 


SCARAB 

Since  our  organization  last  graced  these 
pages,  great  things  have  happened.  Last 
semester,  on  the  evening  of  April  25. 
1924,  faithful  Scarabs  journeyed  to  the 
City  Club  for  the  annual  initiation  ban- 
quet. Seven  potential  architects  and  one 
famous  sculptor  were  introduced  into  the 
many  mysteries  of  the  desert.  :\Ir.  Emil 
Robert  Zettler,  instructor  in  Architectural 
Modeling,  was  installed  as  an  honorary 
member.  Albert  Bacci,  Earl  Busch. 
Ralph  Emerson,  Paul  McCurry,  Edwin 
Peterson.  AA'ill  Ralph,  and  David  Scoville 
were   the   initiates. 

Several  verv  inspiring  talks  by  Mr. 
Marks  and  Mr.  Zettler.  as  well  as  the 
attendance  of  many  of  our  alumni  added 
to   the  enjoyment  of  the  evening. 

Karnak  Temple,  at  the  University  of 
Illinois,  will  be  host  to  the  annual 
Scarab  convention,  the  latter  part  of 
October. 


SALAM.A.NDER 

AVe  are  pleased  to  announce  the  initi- 
ation of  Professor  O.  L.  Robinson  as  an 
honorarv  member,  and  A.  K.  Miller,  and 
S.  J.  M'cLaren.  Jr..  as  active  members. 
April    29,    1924. 

The  last  big  meeting  of  the  year  was 
held  on  :\Iay  IS.  and  the  election  of 
officers  for  the  ensuing  year  held.  As 
nine  of  the  brothers  were  to  graduate  m 
a  few  days,  the  remainder  of  the  meeting 
was  turned  into  an  informal  farewell 
smoker. 

In  October  the  fall  election  to  Sala- 
mander was  held,  adding  to  the  group 
who  have  already  earned  the  right  to 
wear  the  key  of  Salamander,  a  right  well 
worth  working  for. 


PHI  KAPPA  SIGMA 

AVith  a  nucleus  of  eighteen  men,  and 
a  dozen  men  from  one  of  the  best  Fresh- 
man classes  that  has  ever  entered  the 
institute,  the  Alpha  Epsilon  chapter  of 
Phi  Kappa  Sigma  is  entering  upon  this 
college  year  with  the  greatest  enthusiasm. 

The  college  year  began  officially  with 
a  house-cleaning  party,  which  wa,s  par- 
ticipated in  with  evident  enjoyment  by 
the  entire  active  chapter.  After  the  last 
particle  of  dirt  had  been  removed,  paint 
was  applied  freely,  the  result  being  a 
distinct  triumph  for  engineering  educa- 
tion. Xew  furniture  has  added  consider- 
ably to  the  atmosphere  of  the  place  and 
makes  a  fitting  background  for  the  social 
events  to  come. 

Rushing  under  the  new  system  did  not 
commence  until  September  29,  but  during 
the  brief  rushing  season  Alpha  Epsilon 
played  host  to  a  select  group  of  Fresh- 
men at  a  smoker,  football  game,  theater 
party,  and  a  dancing  party,  all  of  which 
were   real   events. 

The  Alpha  Epsilon  chapter  of  Phi 
Kappa  Sigma  wishes  the  incoming  class 
of  Freshmen  an  enjoyable  and  inspiring 
four   years   of   college   work. 
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THETA  XI 

On  the  fourth  day  hefore  registration 
all  the  active  members  gathered  at  the 
liouse  to  prepare  tor  their  second  year 
in  our  own  home.  Starting  at  the  toj) 
and  working  down,  it  was  not  long  until 
the  house  was  again  ready  for  occu- 
pancy. Our  annual  Homecoming  and 
Housewarming  function  was  held  Sat- 
urday. October  IS,  and  attended  as  it  was 
by  over  one  hundred  alumni,  turned  out 
to  be  even  a  greater  success  than  that 
of  last  year.  The  house  was  open  from 
noon  until  midnight  and  every  man  that 
signed  the  register  expressed  his  reluc- 
tance to  depart. 

October  12,  at  the  zero  hour,  fourteen 
men  that  had  chosen  Theta  Xi  were 
pledged.  They  are  as  follows:  Bayes. 
Boston,  Henry.  Higgins,  Horn.  Hougen, 
.lohnson,  Kreibich.  Linder.  Ogden,  Parker. 
Patterson.   Rose  and   Shaw. 

This  marks  the  culmination  of  a  rush- 
ing season  of  distinctive  parties,  such  as 
luir  dinner  dance  given  at  the  new  South- 
moor  Hotel,  and  attended  by  forty 
couples.  The  usual  house  dance  was  held 
October  10.  and  we  danced  to  the  ragtime 
tunes  of  Hank  Harris  and  his  Harmo- 
nizers.  Our  smoker  of  October  12  was 
enlivened  b.v  some  songs  from  a  hybrid 
(luartet.  The  songs  they  sang  were 
wonderful  selections,  but  the  rendition, 
to  put    it   mildly,   was  terrible. 

We  have  the  honor  of  holding  two 
captainships  in  the  house  this  year. 
Brotlier  Robinson,  captain  of  the  Cross 
Country  team,  and  Brother  Dunlap.  cap- 
tain of  the  Golf  team. 

We  have  been  further  honored  l)y  the 
visit  of  Dean  and  Mrs.  L.  C.  Monin  and 
Dr.  and  Mrs.  Oscar  Linder  for  dinner. 
We  always  enjoy  these  visits  and  wisli 
that   they  could   be   more  frequent. 

The  annual  Hallowe'en  festival  was 
lield  November  1  and  exceeded  all  ex- 
Iiectations  for  good  times  and  surprises. 
Kach  year  the  Hallowe'en  party  becomes 
more  firmly  estalilished  as  an  institution 
and  the  good  time  is  proportional  to  the 
number  of  years  that   it  has  been  held. 


TRIANGLE 

After  a  strenuous  vacation.  Triangle 
men  came  drifting  l)ack  full  of  the  old 
"wim.  wigor.  and  witality"  ready  to  start 
<iuantity  production  on  experiment  re- 
ports. Our  actives  were  nineteen  strong 
and  with  a  gang  of  able  pledges  Triangle 
is  looking  forward  to  a  great  year,  well 
balanced  with  social  activities. 

The  official  season  opened  with  a 
smoker  on  October  1.  followed  by  a  house 
dance  on  the  following  Saturday.  And 
oh!  boy  wasn't  it  a  riot?  Some  of  our 
guests  from  the  l^'niversity  of  Missouri 
missed  their  train  and  didn't  care.  Dur- 
ing the  second  week  of  rushing  we  were 
hosts  to  a  very  promising  group  of 
freshmen  at  a  theater  party  and  a 
smoker,  both  of  wliirh  furnished  genuine 
entertainment. 

The  Armour  chapter  of  Triangle  ex- 
tends a  most  hearty  welcome  to  the  in- 
coming Freshman  Class  and  wishes  them 
a    very  successful  college  career. 


SIGMA  KAPPA  DELTA 

Our  men  have  returned  from  their 
summer  vacations  and  each  told  his  re- 
spective story.  Some  tried  to  convince 
us  that  they  had  been  working  indus- 
triously for  a  living  during  the  last  three 
months,    while    others    owned    up    to    the 


good  times  they  had  been  enjoying.  Bui 
that  is  all  past  history,  and  we  are  now 
all   plugging  along  at   our  books  again. 

Our  social  activities  offer  bright  spots 
for  everyone  in  the  fraternity.  A  dance 
on  October  4  was  the  first  event  of  the 
kind  for  the  year.  It  was  given  for  the 
freshmen  who  had  been  especially  in- 
vited. They  were  many  in  number  and 
all  danced  their  heads  off  to  the  peppy 
music  furnished  by  the  Fisk  orchestra. 
The  active  chapter  members  also  joined 
in  enthusiastically  to  start  the  ball  roll- 
ing. Following  this  was  the  smoker 
where  all  the  new  men  and  alumni  were 
entertained  in  various  ways,  one  being 
our  ten-piece  jazz  band.  It  was  a  most 
agreeable  evening.  On  Xovemlier  first 
we  held  our  Hallowe'en  party  and  dance. 

We  have  the  honor  to  announce  the 
pledging  of  the  following  men:  Heine. 
Schram.  Schoenwolf.  Tater.  Knudson. 
.\ndrews.  Tracey.  and  Webber. 


PHI  PI   PHI 


The  first  two  months  of  the  college 
year  have  been  busy  ones  for  Gamma 
chapter  of  Phi  Pi  Phi  The  opening  day 
of  college  found  the  bunch  all  back  and 
full   of  enthusiasm  and   pep. 

The  first  social  event  of  the  season  w;i.s 
the  annual  fall  dance  held  at  the  chapter 
house  on  Saturday  evening.  October  4. 
Benson's  Collegians  presided  and  their 
music  was  every  bit  as  good  as  on  previ- 
ous engagements.  Among  those  of  the 
alumni  present  were.  Gerry  Schumacher. 
Xorm  Olson.  Roy  Goppelsroeder.  and 
Rudy  Lowe.  The  first  smoker  of  the 
year  was  held  on  the  following  Wed- 
nesday and  was  a  great  success  from  all 
angles.  A  number  of  the  boys  journeyed 
out  to  Xorthwestern  University  on  the 
following  Saturday  to  view  the  North- 
western-Cincinnati   grid    battle. 

On  Sunda.v  evening.  October  12.  a 
theater  party  was  held  at  the  La  Salle 
Theater,  which  was  attended  by  the 
greater  proportion  of  the  chapter  and 
I)rovided   a  very   pleasant   evening. 

Gamma  chapter  at  this  time  wishes  to 
announce  the  pledging  of  the  following 
men: 

R.  N.   Bitowx 

L.    ,J.    ;\l-U!IIOKKKr, 
H.    J.    Bt  KKK 
G.     J.     .jKX.NIXciS 

R.  N.  McFkrk-\n 
K.  C.  A>nKRsoN 
T.  S.\.\n  KI.SOX 


BETA  PSI 

Some  of  our  fellow  students  were  sur- 
prised to  hear  that  a  new  fraternity  had 
been  organized  at  Armour.  Many  ques- 
tions were  asked  of  the  boys  who  dis- 
played the  new  pins.  The  foundation  of 
Beta  Psi  was  laid  in  the  spring  of  1923 
when  a  group  of  students  formed  a  club 
which  was  known  as  Sodales.  Since  that 
time  our  plans  were  gradually  realized. 
Last  August  the  Beta  Psi  National  Fra- 
ternity  was    incorporated. 

The  Alpha  chapter  of  the  fraternity  is 
at  the  University  of  Illinois,  while 
Armour  organization  is  known  as  Beta 
chapter.  As  yet  we  are  without  perma- 
nent quarters,  but  in  due  time  we  hope 
to    move    into   our   home. 


Our  first  event  was  the  annual  "Wel- 
come Home",  held  the  Friday  after  school 
opened,  followed  by  a  smoker  on  October 
.'i.  to  inaugurate  the  rushing  period. 
Both  affairs  were  unique  in  that  our 
alumni   turned   out   in   full  force. 

Graduation  diminished  our  active  list 
appreciably,  the  lucky  men  being.  Ros- 
wick.  Baim.  Parker.  Goddman.  Walk,  and 
Brostoff.  Incidentally,  one  of  the  above 
named  will  soon  announce  that  Mr.  and 
Mrs. will    be   at   home. 


RHO  DELTA  RHO 

Rho  Delta  Rho  moved  into  its  home  on 
September  S.  with  extremely  high  hopes 
of  this  being  the  l)anner  year  of  its  his- 
tory. 


SIGMA  ALPHA  MU 

With  spirit  and  bright  hopes  for  the 
most  successful  year  of  our  existence. 
the  group  of  Sigma  Epsilon  welcomes  the 
return  of  the  scholastic  season.  Far  from 
lieing  inactive  during  the  warm  days, 
many  frequent  gatherings,  numbering 
among  them  a  smoker  and  two  dances 
with  a  general  get-together  affair  to  wind 
up  the  swiftly  passing  summer  were 
held.  Plans  for  a  smoker,  and  Hallowe'en 
dance  at  our  new  and  pleasingly  fur- 
nished home  will  start  us  off  again  for 
the   first    semester. 


WE  HAVE  WITH  US  TONIGHT: 

iCmilunud  from  f«ii/e  22) 
terrors  for  him.  "Not  since  Dominion 
Day  in  Kingston  have  I  seen  so  much 
enthusiasm  as  has  been  shown  here 
tonight.  That  former  date  is  well 
marked  in  my  memory  for  it  was  then 
that  I  received  the  long-service  medal, 
emblematic  of  fifty  years'  continuous 
service  in  the  regimental  band  of  the 
.Vorthwest  Mounted  Police.  Now  I  have 
finished  twenty-five  years  in  the  chemical 
Inliitri/  of  A.  I.  T.,  and  this  occasion 
tonight  seems,  to  me  at  least,  commemo- 
rative of  that  quarter  century  in  chem- 
istry. The  years  seem  to  pass  rapidly  now 
and  soon  the  fourth  quarter  century  of  my 
career  will  roll  by.  and  then  the  hardest 
liart  will  be  over.  I  see  many  familiar 
faces  before  me.  and  1  want  to  number 
all  of  you  among  my  friends.  Sometimes 
in  your  student  days  I  may  have  seemed 
rather  severe;  sometimes  you  asked  for 
idatinum  and  I  gave  you  porcelain,  or 
for  "C.  P.".  and  I  gave  you  "commercial". 
But  those  little  differences  are  all  in  the 
|iast  and  in  the  perspective  of  the  years 
they  seem  very  insignificant.  I  wish  you 
all  a  full  measure  of  success." 

The  fourth  man  is  younger  than  the 
others,  but  he  seems  to  kno%v  almost  all 
the  men  in  the  room,  especially  the  more 
recent  graduates.  "I  am  surprised  and 
pleased  to  see  so  many  of  you  here 
tonight.  When  I  think  of  all  the  flunk 
notices  which  I  have  sent  out  I  am  sur- 
prised that  so  many  of  you  made  your 
peace  with  the  professors  and  succeeded 
in  graduating.  You  understand,  of 
course,  that  all  those  flunk  notices  didn't 
originate  with  me;  otherwise  I  would 
have  very  few  friends  among  you.  1  was 
only  the  sending  station  from  which  the 
faculty  were  accustomed  to  broadcast 
tlieir  opinions  of  the  student  body.  1 
am  glad  that  so  many  of  you  got  by.  and 
doutily   glad   to   see   you   here   tonight." 

.\s  the  aft'air  breaks  up.  and  the  men 
make  their  way  to  the  elevators,  it  is 
declared  the  most  successful,  as  well  as 
the  largest  gathering,  in  the  history  of 
Armour  Tech  Alumni  Association.  The 
"eats"  good,  the  program  of  contests  amus- 
ing and  diverting.  "Prexy  "  Raymond  and 
Dean  Monin  instructive  and  inspiring, 
and  the  four  guests,  men  who  make  the 
wheels  go,  su|)plied  an  entirely  new  note 
in   such  aft'airs. 
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A  Stadium  for  All  Chicago 

Grant  Park  is  regarded  by  all  Chicago 
as  its  Place  of  Pageants.  Whether  it  be 
a  municipal  Christmas  tree  or  the  Victory 
Way,  a  Pershing  parade,  oi-  a  military 
review,  there  is  no  question  as  to  the 
scene.  Naturally,  if  important,  the  event 
is  staged  in  Grant  Park  and  the  city  is 
satisfied.  Quite  reasonably  then,  the  city 
was  pleased  when  it  was  announced  thai 
the  South  Park  Commissioners,  tinder 
whose  direction  Grant  Park  is  main- 
tained, had  determined  to  build  a  stadium 
there  in  which  vast  crowds  could  be 
accommodated. 

The  commissioners  quietly  lield  a  com- 
petition in  which  several  of  the  larger 
firms  of  Chicago  architects  took  |)art.  As 
a  result  of  the  decision  of  the  .lury  of 
Award,  the  design  of  Holabird  and  Roche 
was  given  i)reniier  honors,  and  the  com- 
missioners announced  that  eventually 
these  plans  would  be  carried  out  in  an 
area  just  south  of  the  Xew  Field  Museum. 

From  the  moment  that  Grant  Park  was 
selected  as  the  location  for  the  new  Field 
Museum,  the  architecture  of  ftiture  struc- 
tures was  determined.  So  in  this  plan 
for  a  stadium  the  architects  developed  a 
design  which  is  in  complete  harmony  with 
the  Museum,  and  in  fact  consider  it  as 
the  head  of  the  composition,  the  axis  of 
the  Stadium  being  the  same  as  that  of  the 
JIuseum.  So,  too,  the  north  end  of  the 
arena  is  left  entirely  open,  affording  to 
each  spectator  an  unobstructed  view  of 
the  Museum.  This  factor  was  in  truth 
one  of  the  two  fundamental  requireiuents 
in  the  solution  of  the  probleiu  in  the 
winning  design.  The  other  basic  neces- 
sity was  one  of  construction,  being  that 
the  majority  of  the  penuanent  seats 
should  be  concentrated  around  a  com- 
paratively small  area  to  afford  to  the 
greatest  number  the  best  view  of  those 
events  which  could  not  fill  the  Stadium 
to  capacity. 

Mr.  Martin  A.  Ryerson  was  chairman  of 
the  .Jury  of  Award,  the  luembers  of  which 
were  Mr.  Richard  E.  Schmidt,  of  Schmidt. 
Garden,     and      Martin,     architects:      Mr. 


Pierce  Anderson  of  Graham,  Anderson, 
Probst,  and  White,  architects;  .\lr.  A.  A. 
Stagg,  Athletic  Director  of  the  University 
of  Chicago;  and  Mr.  ,1.  S.  Foster,  Super- 
intendent of  the  South  Park  Commission. 
Thus  were  the  plans  subjected  not  only 
to  able  critics  architecturally,  but  to  prac- 
tical men  accustomed  to  the  handling  of 
crowds,  and  to  the  staging  of  events  such 
as  those  which  logically  will  be  held  in 
the  Stadium. 

Imiuediately  to  the  .south  of  (he  KieUl 
Museum  is  an  esplamide,  and  the  struc- 
ture in  the  north  sector  is  merely  a  series 
of  terraces  leading  from  the  esplanade 
and  finishing  opjiosite  the  end  pavilions 
of  the  Mnseuni  in  sinq)le  sculptured  walls 
and  stairways.  The  permanent  seats  on 
the  north  are  entirely  below  the  grade  of 
the  esplanade,  and  by  reason  of  this  treat- 
ment, the  north  end  of  the  Stadium 
entirely  avoids  a  conflict  with  ilie  archi- 
tecture of  tile   Field   Museum. 

In  the  solution  of  the  second  paraniuunt 
requireiuent  in  the  iiroblem,  that  of  seat- 
ing, the  width  of  the  arena  is  made  as 
small  as  is  practical,  being  only  three 
hundred  feet  between  walls.  The  east 
and  west  stands,  the  important  ones  in 
this  solution,  are  luade  higher  than  the 
north  section  to  give  a  larger  number  of 
seats  in  the  central  part  of  the  Stadium. 
These  stands  are  marked  by  porticoes, 
and  a  football  field  is  placed  on  their 
center-line.  The  finish  of  a  quarter-mile 
running  track,  and  of  a  two  hundred  and 
twenty  yard  straightaway,  is  opposite  the 
reviewing  iilatform  at  the  center  of  the 
west  stand.  These  two  stands  combined 
with  theater  seats  on  the  semi-circular 
south  end  comprise  the  large  majority  of 
permanent  seats,  and  all  are  of  nearly 
equal  value  for  luost  of  the  events  and 
displays  that  will  be  presented  in  the 
arena.  It  was  necessary  to  extend  the 
height  of  the  stand  around  the  small, 
central  area  to  a  grade  above  that  of  the 
esplanade  at  the  north.  This  is  justified 
by  the  designers,  first,  because  it  gives 
the  sjjectators  a  better  view  of  all  the 
details  of  events  held  in  the  arena:  sec- 
ondly.   Iiecause    the   arrangement    iieriuits 


tlie  north  sector  to  be  kept  at  a  low  eleva- 
tion. The  sections  show  that  the  circuit 
of  the  amphitheater  is  slightly  bowled  in 
order  to  give  the  proijer  lines  of  sight, 
and  at  the  same  lime  to  keep  the  stands 
as  low  as  possible. 

The  sixty-thousand  permanent  sealing 
capacity  includes  the  main  east  and  west 
stands,"  full  height,  the  theater  to  the 
south,  excei)t  the  up]]er  terraces,  and  the 
section  in  the  north  below  the  esplanade 
grade.  An  additional  forty-thousand  tem- 
porary seating  capacity  is  provided  for 
by  the  use  of  the  upper  theater  terrace, 
the  three  terraces  north  of  the  main  east 
and  west  stands,  and  a  jiortion  of  the 
north  end  of  the  arena.  The  full  one 
liundred  thousand  seats  surround  the 
whole  Stadium  uniformly.  The  terraces 
thus  form  bases  for  temporary  seats,  and 
under  this  arrangeiuent  the  seating  be- 
comes especially  flexible,  as  any  number 
of  terraces  may  be  filled  with  temporary 
seats,  leaving  a  finished  structure  in  the 
event  that  they  are  not  all  covered.  The 
terraces  also  have  the  advantage  of  serv- 
ing as  ijromenades  for  the  spectators  and 
sightseers.  A  promenade  at  the  grade  of 
the  esijlanade  extends  entirely  around  the 
Stadium.  From  it,  at  suitable  intervals, 
extend  passageways  and  ramps  leading 
to  the  banks  of  seats.  People  may  enter 
at  the  north  end  on  this  level,  or  any  of 
the  terrace  levels,  and  proceed  to  the 
section  they  are  seeking.  Entrances  are 
l)rovided  at  suitable  intervals  along  the 
exterior  of  the  Stadium.  These  lead 
through  the  structure,  and.  by  tunnels 
and  ramps,  to  the  various  banks  of  seats. 
Direct  access  to  the  uiqier  juomenade  is 
furnished  by  stairways.  In  addition,  all 
main  aisles  in  the  amphitheater  lead  di- 
rectly to  the  arena,  where  egress  is  fur- 
nished by  the  entire  north  end,  or  by 
passage  south  of  the  main  east  and  west 
stands. 

Pageants  and  large  bodies  of  lrooi)s 
would  enter  from  the  north,  pass  south 
by  the  west  reviewing  stand,  circle  the 
theater  with  its  reviewing  stand,  and 
then   move  north   and   out    at;aiii.      In   this 


The   theater    of   the    Chicago    Stadium,    in    the   immediate   foreground,    remains   to    be 
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way  therp  would  lit'  no  limit  to  the  iiuin- 
ber  of  troops  or  the  size  of  pageants. 

The  s])aee  nnder  the  main  east  and 
west  stands,  and  under  the  theater  has 
been  left  free  fiom  columns.  This  is 
divided  into  three  large  halls  bavins  ap- 
proxiniatel.v  12.j.00(i  square  feet  of  floor 
sjiace  available  for  large  automobile,  live 
stock,  dairy,  industrial,  and  educational 
exhibitions. 

(■nil,  ti  fill  of  Col  n.  />■.   //./(/,■.  II. 


Michael  Pupin  Writes  an  Autobiography 

.\  l)ook  of  real  inspiration  to  tin-  stu- 
dent striving  for  fame  and  weallli  in  the 
lield  of  engineering  and  of  science  is  the 
book.  "From  Immigrant  to  Inventor",  an 
autobiography  by  .Alichael  Pupin.  noted 
scientist  and  engineer,  and  at  present 
Professor  of  Electro-mechanics  at  Colum- 
bia University.  Pupin's  story  of  his  early 
struggles  should  prove  heartening  to  all 
of  US,  for.  overcoming  as  he  did  the 
countless  obstacles  and  disadvantages 
confronting  a  Serbian  peasant  immigiant 
boy  in  a  strange  land,  a  boy.  used  to  the 
life  of  a  shepherd  in  a  peaceful  and 
sleepy  Serbian  village,  and  cast  into  the 
midst  of  bustling,  heartless  New  York 
where  no  one  spoke  his  tongue,  he  faced 
and  conriuered  difficulties  that  very  few  of 
us  have  to  overcome. 

Throughout  all  his  work  Pupin  has  al- 
ways endeavored  to  bring  the  coniple.x 
down  to  the  simple,  to  make  the  invisible 
and  mystifying  electrical  phenomena  har- 
monize and  fit  in  with  the  visible,  every- 
day physical  phenomena.  He  appreciated 
the  fact  that  electricity  has  inertia  and  can 
acquire  momentum  just  as  any  particle 
of  matter,  and  the  oscillations  in  an 
electric  circuit  may  be  comi)ared  to  the 
oscillations  of  a  tuning  fork  or  pendulum 
due  to  its  inertia  and  acquired  mo- 
mentum. During  his  work  with  oscil- 
latory circuits  he  developed  the  reso- 
nance "tuning"  system,  which  is  in  use 
in  millions  of  radio  receivers  and  trans- 
mitters today.  This  system  changes  the 
frequency  of  the  electrical  vibrations  bv 
changing  the  inertia  of  the  electrical  cir- 
cuit just  as  the  frequency  of  the  Inning 
fork  may  be  changed  by  changing  the 
inertia  of  its  moving  system. 

Dr.  Pnjiin's  invention  of  the  loading 
coil  for  long  distance  telephone  trans- 
mission, the  patent  rights  of  which  he 
sold  to  the  American  Telephone  and  Tele- 
grai)h  Company,  was  the  grandest  tri- 
umph in  his  application  of  pure  mechanics 
to  the  electric  circuit,  and  was  an  achieve- 
ment which  won  him  fame  on  two  con- 
tinents as  a  consuliing  engineer  in 
telephony.  He  knew  that  a  wave  of 
energy  may  be  made  to  travel  along  a 
stretched  cord  by  shaking  it  at  one  end. 
By  loading  the  cord  with  small  weights 
at  evenly  spaced  intervals,  i.  e..  sui)iilyiug 
the  cord  with  distributed  inertia,  waves 
could  be  produced  with  greater  ease. 
Children  may  often  be  seen  shaking  a 
jump  rope  to  produce  standing  waves  in 
it.  not  knowing  that  they  are  utilizing 
the  inertia  of  the  segments  of  the  i-0])e 
and  their  ability  to  acquire  momentum. 
Pupin  carried  this  simple  in-incjple  right 
over  III  I  be  electric  circuit,  and  argued 
lliat  a  transmission  line  may  be  made  a 
much  better  passage  for  waves  of  elec- 
trical energy  if  ii  was  supplied  with 
distributed  inertia,  or  distributed  self 
inductance,  as  it  is  called  in  electrical 
terms.  In  other  words  if  the  transmission 
line  could  be  given  a  nalural  |ieiiod  so 
Ihal    it   would  morn  m-aiiy   ]<>■  in   s\U(bro- 


nisni  Willi  I  111-  wavf-s  of  eleciric  eiieigy 
passing  through  it.  these  waves  could  be 
sent  much  longer  distances  with  dimin- 
ished losses.  Thus,  just  as  the  cord  niigbi 
be  loaded  with  small  weights,  the  tele- 
phone line  is  loaded  at  evenly  spaced 
points  along  its  length  with  self  induc- 
tances or  "loading"  coils,  for  many  years 
called  "Pupin  coils"  in  honor  of  their 
inventor. 

The  autobiography  of  Michael  Pupin  Is 
not  merely  a  bisloiy  of  the  achievf-nii-ni 
of  one  man.  but  becomes  so  broad  in  its 
scoiie  as  to  constitute  a  real  treatise  on 
the  wonders  of  natural  iihilosojihy.  Ii 
has  no  mathematical  figures  and  for- 
mulae, but  il  in-e]iares  the  mind  of  ibe 
average  man  to  really  understand  physics 
far  better  than  any  text  book  of  jihysics 
can  help  him:  it  lifts  back  the  curtain  and 
gives  him  a  vision  of  the  phenomena  of 
nature  and  its  mysteries  which  cannot 
yet  be  explained,  and  shows  him  the 
seemingly  endless  problems  yet  before 
the  scientist:  in  a  word  it  takes  him  over 
the  mountains  which  have  hitherto  been 
obstructing  his  view  and  shows  him  Ihe 
green  valleys  stretching  lieyond  to  tlie 
liorizon  which   no   man   has   vel   allained. 


SOCIETIES 

iConlinurJ   trum   /;i,/r  j;' 

FIRE  PROTECTION   ENGINEERING 

SOCIETY 

The  Hrst  meeting  f(n-  Ihe  year  l!t:i4-:;r, 
of  the  Fire  Protection  Kngiiieering  So- 
ciety was  held  October  2.  IMeetings  are 
held  regularly  every  first  and  third 
Thursday  of  the  month.  At  the  first 
meeting  Professor  Finnegan  addressed 
the  society,  formulating  the  activities  of 
the  corning  year  and  acquainting  the 
freshman  menil)ers  witli  the  ptiriiose  of 
the  organization. 

It  has  always  lieen,  and  will  lie  tlie 
practice  of  the  society  this  year,  to  have 
eminent  speakers  give  talks  on  subjects 
pertaining  to  the  work  of  the  memiiers. 
On  October  16.  Chief  Arthur  R.  Seyferlich 
spoke  on  the  subject  of  Fire  Fighting  in 
the  City  of  Chicago,  an  extremely  in- 
structive subject.  The  second  speaker. 
Mr.  E,  W.  Hotchkin.  class  of  1910.  ad- 
dressed the  members  on  the  subject  of 
Fire  Insurance  Underwriting.  Mr.  Hotch- 
kin is  the  Assistant  Secretary  of  the 
Continental  Fire  Insurance  Company. 
His  address  was  very  comprehensive  and 
worth  a  great  deal  to  all  who  heard  him. 

The  year's  schedule  of  events  includes 
two  smokers;  don't  miss  these,  ymi  will 
regret   it   if  you  do. 


.■\MERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS 

-■Vfter  the  Hrst  meeting  was  adjourned, 
there  was  no  douln  in  anyone's  mind 
that  the  coming  year  would  prove  a 
banner  one  for  the  Armour  Branch  of 
the  A.  I.  E.  E.  There  were  forty-five  men 
at  the  first  meeting,  very  near  ail  of 
them  being  members.  The  Junior  Elec- 
tricals  were  one  hundred  per  cent  in 
enrollment.  This  opportunity  is  taken 
to  congratulate  them  on  their  splendid 
turnout   and   promptness   in   paying  dues. 

The  meetings  will  be  held  the  first  and 
third  Thursdays  of  each  month.  The 
first  meeting  was  given  over  to  a  sjieaker 
of  prominence  who  talked  on  a  subject 
that  was  chosen  by  a  majority  of  the 
members. 

In  the  iiast  we  liave  always  had  an 
excellent   showing   at    meelings   thai    were 


addressed  by  outsiders.  This  was  prob- 
ably due  to  the  high  ranking  engineers 
that  were  secured  for  the  occasions.  The 
attendance  to  meetings  at  which  students 
were  to  speak  was  not  as  high  as  it 
should  have  been.  The  reason  for  this 
in  many  cases  was  that  the  students  had 
chosen  uninteresting  subjects  for  their 
speeches.  This  fault  has  been  remedied 
in  the  following  way:  a  committee  com- 
IJosed  of  three  faculty  members  has  been 
elected,  the  purpose  being  to  help  the 
students  prepare  their  talks.  All  mem- 
bers wishing  to  speak  will  present  their 
subject  to  the  committee.  Undesirable 
subjects  will  be  weeded  out  before  any 
time  has  been  wasted  upon  them.  Help 
and  suggestions  will  be  given  to  the 
members  presenting  suitable  subjects. 
The  committee  will  also  call  upon  many 
of  the  students  whom  it  knows  have  had 
sufficient  experience  to  give  a  good  talk 
on    these   experiences. 

Arrangements  have  been  made  so  that 
all  the  members  will  be  instructed  in  the 
Pullman  pressure  method  of  restoring 
respiration  to  those  succumbed  to  electric 
shock.  Watch  for  the  annual  smoker 
and  come  out  and  see  what  a  lot  of  live 
wires    we    have    in    the   organization. 

Officers  for  the  organization  for  the 
year   l!l24-25   are: 

J'rrsifhiit A.    Stkmwkdki. 

Tnii.surrr H.   H.  Ciirx 

Sirnliiry W.m.    H.    Sothk.x 

WESTERN  SOCIETY  OF  ENGINEERS 

On  Thursday.  October  2.  the  .Armour 
Branch  of  the  Society  held  the  initial 
meeting  of  what  promises  to  he  a  most 
successful  year.  The  first  business  was 
an  election  to  fill  several  vacancies  in 
office.  .A.fter  a  close  contest  the  following 
men    were    elected : 

As.sistnnt    Srcretiiri/ E.    F.   Wehi: 

stiidiHt  Rcitrcficiitatirc.  . .  .R.  E.  Osti,.\mi 

Business  being  dispensed  with,  the 
main  purpose  of  this  meeting  was  brought 
forth  in  the  form  of  talks  by  Professor 
Phillips  and  Professor  'Wells,  our  faculty 
representative.  These  talks,  both  excel- 
lent, were  very  emphatic  in  their  demand 
for  a  closer  acquaintance  among  the 
members  of  the  student  body  and  urged 
that  every  one  attend  the  meetings  of 
the  society  to  be  held  in  the  future.  The 
business  men  who  speak  to  us  at  the 
meetings  receive  no  compensation,  and 
the  least  we  can  do  is  to  turn  out 
en   masse   and   show  our   appreciation. 


AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS 

.\  regular  meeting  of  the  .Armour 
Branch  of  .\.  S.  M.  E.  was  held  .May  1. 
i;i24.  The  purpose  of  this  meeting  was 
the  election  of  officers  for  the  coming 
vear.  Those  who  were  elected  are  as 
follows: 

Prr.sidiiil U.  w ,    RKi.KXsiuHiiKU 

Vici  -I'nwidcnt I.    Scih-\i.4.ckki! 

srcri  lin-i/ G.    M.U--I  ri 

Tri  usurer C.    Rowi.k.y 

We  are  contemplating  spending  a  con- 
sidei'alde  amount  of  our  time  during  the 
semester  in  the  presentation  of  illus- 
trated lectures.  Professor  Gebhardt. 
head  of  the  Department  of  Mechanical 
Engineering,  recommended  to  the  society 
that  the  type  of  meetings  most  suitable 
to  the  development  of  the  members  would 
be  tliose  in  which  they  would  have 
the  opporiunily  of  addressing  their  co- 
workers. 
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wilh  the  rid,i;L-aii<l-rurri>\v  t}iif  al  nui- 
Ciirn  Products  'I'rsiiim-  Stiitirm  lor 
iiKire  than  a  xv:w  ami  lninul  tliat  it 
was  decidedly  sui)crini-.  Tlie  jilatc 
ratio  required  is  only  1:1".^  or  1  :l."i  as 
r.iinpared  with  the  1  :tl  in  the  ridur- 
aiiil-furrow  type,  thus  inalving  i|uiti'  a 
>aving  ill  cost  of  lohites.  The  air  >■<■- 
(|iiired  was  reduced  approximately  ;!(• 
per  cent,  resulting  in  a  tremendous 
saving  in  operating  expense.  We  have 
ailo]ifVd  tills  tyi>c  of  design  for  our 
X'orth  Side  riaiil  and  it  is  estiinalr.l 
that  the  sa\in,i;-  in  ]iower  consumption 
will   amount   to  $i:i(t,000  annually. 

We  have  trie(l  out  nmiiy  types  of 
ai'ration  tanks,  seeking  to  improve  the 
eifcidation  type.  Most  of  these  schemes 
attempt  to  use  some  method  of  circu- 
lation hv  mechanical  means,  such  as 
]iaddle-\vheels.  |ii-opellei-s  or  tiirhines. 
with  or  without  additional  air.  It  has 
heen  found  that  it  is  po>silile  to  adiii'xe 
activation  hy  Keatim;'  or  chiii-ning  air 
into  the  sewaec  with  indications  that 
the  ]>ower  rc(|uireil  may  be  less  than 
that  required  for  air  compression. 
Most  of  these  mechanical  schemes  liaM' 
originated  in  England,  notably  at 
Sheffield.  Bury,  anil  Birmingham,  but 
as  yet  they  are  in  the  experimental 
stage.  The  design  of  such  circulators 
niust  lie  relatively  simple  when  it  is 
realized  that  they  must  lie  installed  in 
acres  of  tanks,  probably  15  feet  deep, 
and  that  they  must  keep  millions  of 
eallons  of  sewage  in  continuous  violent 
agitation.  Th<'  Sanitary  District  is 
now  testing  out  three  mechanical 
schemes  and  we  are  always  ready  to 
try  some  new  idea,  providing  it  lias 
some  rea.sonable  hope  of  improving  our 
present  design.  A  year's  operation  of 
any  scheme  is  neccssarv  in  order  to 
accept  it  or  rejcci    it  clelinitely. 

Sludge  Filtration 

We  have  also  spent  mu<h  time  and 
money  in  investigating  the  other  ililli- 
cidty  of  the  activated  sludge  process — 
the  filtration  of  the  slmlge.  When  the 
Des  Plaiiies  Plant  was  put  in  ojieraiion 
in  September.  l'.»'.".'.  two  types  of 
presses  were  installed,  which  were  con- 
sidered the  best  available  at  that  time. 
One  was  a  130-plate  Simplex  press,  a 
typical  recessed-plate  press  with  a 
special  type  of  grooved  recesses.  The 
other  was  a  Worthington  |)laten  press. 
containing  eighteen  hags,  cadi  •")  by  S 
feet,  supporteil  lu'tweeii  perforated 
|)latens.  .\ftcr  lilling,  the  bags  were 
s(|ueezed  until  a  cak(^  was  formed. 
wliicli     wa>     dumped     li\     opening     the 


ll'iinlinurJ  frnm  payr  l^) 

lowci'  imIucs  of  I  lie  bags  by  means  of  a 
loegle-jiiinl.  Ilotli  these  ]-ircsses  proved 
to     he     iins.-il  isfaclorv     and     lia\e    hei-n 

re|ilaee(l    liV    a     IH'W     type    of    press    devel- 
oped  l)\'    rien-iuan.     This   is  a   moililica- 
tioji     of    a     liori/.oiilal     hydraulic    ]n'e>s. 
and   conlaiii>   iiiore  than   twice  as   luiicli 
lillcr    iloili     as     wa-    u>cd     in     the    old 
WoialiiiiL;lon    pi-c>s,   cmdiling    us    lo    i-c- 
diicc  till'   labor  cost    c(uisiilerabl\".     The 
]n'ess   has  iuan\-  desirahle  features  such 
as  cheapness,   a    satisfactory    luetbod    of 
lilliiii;-  and   sealing,  and   the  production 
of  a   cake  of  \iiiil'oriii    iiioisi  lire  content 
(  the  cake    fnuii    the   Simplex    |)i-ess   wa> 
soft     near    the    feed    channel),    luil     llie 
i-ale  of    fillralion    per  S(|.    ft.   of  cloth    is 
qlllle   low.      We  are  Still   testing  oiil    this 
press  and    hope  we  may  be  aiile   to    in- 
crease   the    rate   sufficienth'   to   consider 
the  press  eipial  to  the  Oliver   Filter  we 
ha\e  inslalled  al  the  Calunii^t   I'lant.   The 
(»li\ci-    i-'ilier    Is   a    \acuiini-di-iiin    lilter. 
co\ered    with    cotton    twill    lilter    cloth, 
which    i-ev()l\es  once   in    fi'om    Id   to    1.") 
miniilcs.  dipping  into  a  rescrvoii'  of  w  el 
sludge  containing  i)8  per  cent   mmstiire. 
The    solid.-    are    ]iicked     up    hv    the    -.'(1 
inches  of  \acuiini  on   t  he  clot  h  and   the 
cake     is     di'icd     as     the     <li'uiii     |-e\"olves. 
.\fler   hall'   a    rcMiliilion    the    \aciiuiii    is 
cut    olT    liy    \al\i's    and    slight    air    pres- 
sure   turned    on.    which     lilows    oil'    llie 
cake,    usually    ahoiii    I  hree-si\teenths  or 
one-(|iiai'ler  of  an  inch  in  thickness  and 
containing    Sii    per    cent    moisture.      In 
I'cducine'  from   IIS  to  SO  per  cent  mois- 
lll|-e    till'    weight    of    sludge   has   been    re- 
diiceil    from,    sav    -.'.(MM)    pcuinds    to    -.'(id 
poiind>.    gettine-    rid    of    l.SOO    pcuimis 
of    water    in    this    |M-oces>.       It     is    obvi- 
oiish'      desirable      to      concentrate      the 
sludge    by    some    liltration    method    in- 
stead   of  allempling  to  drv    tbi'  '.KS   per 
cent    slllde-e    li\'    beat.      The    .SI)    per    eeill 
cake   (an    he   drii'd    to    less   than    in   per 
ccnl    moisliire  hv  rolar\'  diwers.  withoiil 
e\eessi\e     cost,     althiuigh      the     dr\'ing 
.-ipparaliis    that     has    bci'U    used     up    to 
dale    is    iiol    all    that    could    he   ilesireil. 
The    e\  apor.al  ion    ratio    is    low.    onl\'     I 
piuiiid<    of    water    pi'r    p(Uind    of    coal, 
.■iliiiiil    ."ill    per   cent    <if    what    we   shiuilil 
evi.     and      llie      partially-dried      sludge 
forms    halls    which    ari'   enisled    on    the 
lUitsiilc     and     soft     within.        linpro\e- 
iiiciils    in    drying    procedure    will    come 

llimimh       heller       metllods       of       f \\]\'^ 

sludec    into    ihc  drye]-.   and    heller  con- 
ti'dl   (if  heal    ,ap|ilicalion. 

The  real  pi-obleui  is  still  in  llie  lillra- 
lioii  oi'  the  sludge,  as  this  is  the  mosi 
e\]iensi\e  part  of  sludge  treatment. 
There    arc    few     chemical     processes    in 


which  such  a  water)  sludge  as  acli- 
\ale(l  sliidec  mu-t  he  iiltered.  and 
pract  ic.'ilK'  none  in  which  the  moisture 
is  retained  so  tenaciously.  The  mois- 
ture conlciil  cannot  he  lowcre(l  \\\ 
settling  or  coiiceiitratinL;'  in  deeji  tanks 
as  the  sludge  i~  :-o  near  a  s|iecilic 
i:ra\il\-  of  water  that  \ery  little  tliick- 
ciiine-  cITccl  is  noticeable.  After  I'.'  or 
l."i  hours  the  sludge  turns  septic  and 
the  prod  IK  lion  of  gas  bubbles  luiovs  ii 
up.  Septic  sludge  is  even  more  ditli- 
ciill  to  lilter  than  fresh  sludge.  The 
only  hope  of  getting  good  rates  of 
Mil  rai  loll  depends  upon  proper  pre- 
ireaiiiieiii  of  sludge.  This  was  realized 
si\  or  sc\('ii  \'ears  ago.  and  since  thai 
lime  a  I  rciiieiidoiis  amount  of  research 
lias  been  carried  out  on  sludge  treal- 
iiicnt. 

ivxpcrimeiital  worlc  at  the  Stock- 
yards Testing  Station  in  I'.ilT  indi- 
cated that  acidification  of  sludge  ga\'c 
considerably  greater  rates  of  liltration 
than  could  1 btained  from  the  un- 
treated sludge,  which  is  practically 
always  slightly  alkaline.  Subseipient 
work  by  Wilson  and  Copeland  at  ilil- 
waiikee  indicated  that  the  degree  of 
acid ilicat ion  could  be  controlled  most 
easily  by  hydrogen-ioii  determinations, 
.and  further,  that  heating  after  acidifi- 
cation would  increase  the  rate  greatly 
aho\c  that  obtained  by  acidification 
alone.  Wilson  also  added  filter  alum 
Id  tile  lioi.  acidified  sludge  and  found 
that  the  rate  could  be  increased  still 
further.  lie  woi'ki.'d  out  a  very  com- 
plele  theoretical  ex]ilanation  based  on 
facts  of  colloid  chemistry.  The  high 
rates  of  liltration  obtained  liy  him 
(d.o-.'ii  i(,  ().0;?0  pounds  of  dry  sludge 
per  s(piare  foot  ol'  lilter  cloth  per  miu- 
iile)  depend  Upon  \cry  ai-curate  control 
of  llie  I'H  and  a  coasiderable  degree 
of  heat  (KiO'F.).  If  the  acidity  is 
not  just  right  the  increase  in  filtering 
rale  is  not  ciuiimensurate  with  the  cost 
of  acid,  and  in  all  cases  the  expense 
of  healing  sludge  containing  98  per 
ccnl  water  is  considerable.  Experi- 
iiicnial  wiu-k  in  the  laboratories  at  our 
I  )es  riaiiies  and  Calumet  Plants  have 
not  shown  such  increase  in  rates  by 
heaiiiiu-.  hut  ha\c  indicated  that  alum 
Used  ill  I  he  cold  is  uiore  satisfactiuy 
than  acid,  from  the  standpoint  of  rates 
of  liliralioii  as  well  as  ease  of  control. 
.\(i  .Kiiiralc  adjustment  of  reai-tion  is 
necessary  and  the  I'xpense  is  jirobably 
no  greaier  than  if  acid  were  used.  For 
cxamiile.  the  billowing  results  in 
Table    TI    were    obtained    on    ralumet 

kludge. 

iC'inlimiiJ  "11  piii/i-   ,'i)l 
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MODERN  SEWAGE  MODEL  AEROPLANES 

TREATMENT  ,r;„«/,,„„,/  t,,.m  /.,,/-■  f'>i 

,  C.J,!, ,:ur  J  tr'un  /•„,/<■  Jij>  |,„„|,.|     drHpi     i>     ni.i  ,il  111  civ,!.        TIl.Tr 

'I'Ik-c   Ii-I>   wri'i'   niii    Willi    iiiiliciilc'l       arc   > .-iiiv    inarciir;iiics    wliicli    ciilci' 

-liidtiT.  lull    liraliii.u-  the  sliiil.i;-!'  dnl    iml  Ih'I'i'   llml    lii''    I'liriiiiiliis   iln    iKit    always 

^■i\,.'  iiiiicli    lii'tliT    ri-iill> — III     fail     iml  Imlil    tnic   lull    in   -|iili'  nl'   ihi-   waul    (>( 

:is    -li.M-l    a    liiiir    of    lihi-atiiiii    a>    ruiiM  |ii-rriMoii    llicN     lia\c    |n-.i\rii    I'airlv    -ik- 

!„•  nliiaiiinl  Willi  aliiiii  ami  i-ol.l  -IikIliv.  civ"riil. 

Ill     r(.|l>c(|lli'll.-.'     of     ill.'     ~ali-raclnr\  'I'llc  ilr-ii;ll    iif   Ihc    |il-(i|icllrr>   (lc|irl|(l< 

i-c>iill~  \\r   liaM'  oliiaiiicil   li\    ilii'   ii>r  111'  ii|iMii  tlir  \\iii(l>.  "r  turns,  il    is  |)iissil>lc 

ajiiiii     »('     lia\i'     ii-fil     il     iiiii  Inrinly     al  |,,     ■_f\\r     {\,r     riililiia-    as     u'Im'Ii     hy     llic 

Until     the     Call 't     anil      I  »r-      I'laiiics  r,,|  |, ,«  in;;'   f.iriinila: 

\\".)i-ks    fni-    -liiil,::c    ircaliiiriit.       MxiutI-  tI 

liifiilally    wr    lia\r    irinl    tlir    i-llVil     nf  Winils  ----=    l.;."i      {- 

many    mIIht    lillrf    aiils.    >\i(li    ;is    ]i|iii>-  ^^ 

]iliali's.  Iiniic  ash,  Filrcr-rcl.  am!  siiljilinr  w  here 

dioxide,   lint    lia\r    F id    imiic  dl'  tliciii  |,     =     iriiu'tli     nf     riililiiT     iiiolnr     in 

as    satisfartni-y    a-    aliiiii.       W'r    dn    imt  indi,-. 

I'itI.   Iiowcmt.   llial    tlir   |in-sil,dilics   arc  W      =^      wciiilit      nf     cai-li      tnr     in 

rxliaiisti'd.  and    lin|ii'  tlial   s..iin'  i-lira|icr  ,iiiiiccs. 

iiM'lliiid    of    drwalrniii:-    -liidi^v    iiia\     li.'  'I'l,,,    ;||„,\,.    ronniila    ua-    dc\  i>.mI    I,v 

di'V('lo]icd    ill    thr  )icM    li'W    vrar~.      \\v  ,.\]ii'i-iiiii'ii1.     iisiii^    the    imrrsl     riiMirr 

lia\r  imt    i>lamii'd   t"  dr\-   iIm'  ai'li\alrd  ,,|,iainalilc. 

sliid.i;v     ri-nin     ,mr     Xnrlli     Side     I'laiit.  TJir  r.|i.,-.   i~  drlcnni I  l.v  t  li.'  dii  ra- 

Wllirll     is     tn     lie     r,ail|.|rtrd      111      I'.IV:      ..r  ,|,„,    ,,,  ],.„  |,.,, ,,,  |     ;,|„|     ,|lr    Ullllls    ]H.SSll,lr. 

l!l-.'S.      \\'(.   expect    In   |Miiii|i    the   sllld;j:e 

into    aliaiidoned    (|iian-i>'~    s.nil  Invest   of  y -.,  ^    ^      ^' '"   '"' 

Cliiene-o  unless  >.inie  eliea]ier  |M-oeess  nf  '"          dnriition 

dcwalel-in-   is   deVe|o]ied.       We   also   wisll  -I'l,,.      |,|.|,|,-,       ,|||,^f       1„,      ,,|-      slltlicicnt 

to   ,l,.tevinine   the    mafkcl ahi I  il  V    ol'    llic  ^-j,!,,,     ,,,     ^-i^-,,     ji,;^     ealculatcd     v.\>.>. 

dried   sllld-easa   fertilizer  heloiv  s|Maid-  'p|„.   |,j(,.||    ,',|'   ^l,,,   |,v,,],e||er    is: 
iiiL;'  niillioiis  of  dollars  on  |ires>iiiL;'  and 

drxilli:'    c(|lll|i||li'lll.    and    will    he    ahle    in  |>    ^^ 

ileteriniiie    its   niarketahility  hy   tlii>  ex-  ( I'H'- •   (I'-l'-s.  ) 

periellee  of   Milwaukee  in   sellilli:' the  lull  uhel-e    elV.    =    apprnxilliate    ellieiellev    of 

tons  ]ier  dav  lliev  ex]ieet   to  ].nt   on   the  |,r,,|ie|lers.  n>iiallv  taken  rronHi.."i  to  o.; . 

lINll'kct    in     lii-.'.'i.  'Idle      diameter      of      the      liro|H'ller      III 

Many    s.-heiiii's    |ia\c    heeii    sii-ve-led  jii.li,,.:   i..  ealeiilated    from   the   h.rniiila: 
to    US   eolleerilillL:-    Utilization    of   sllldi;"e>. 


I  )iaiiieler   ^=    i\ 


1    T 


^■ 


'I'lie    lightest     |iossilile    materials    a 


such    as    lirii|iiettinc-     for    use    as     liiel, 

ilestriieti\e     distillation     with      rei-o\er\ 

ol'    uas.    aninionia    and     ufea.-e.    mixing  where 

witii  earhaee  taiika,L;c.  eli'..  and  we  ha\c  |v  =  •,'()(). 

uiveii     -erioiiv    eon~ideration     to     all     ol'  'f   =   thrust    in   ouiiees. 

llieiii.    imt    the    11,-e    as    lertilizer    seems  ^-   =   velocity   in   feel    I 

to    he    niosi    ]iromisina'.      ^\'|'    are    still 

lookinu-    lor    ideas    as    to    how    we    ma\-  i    .•       .i  i   i         ti  .        i 

,  I         ■  liseil    lor    the    models.        1  he    lilolor    liase 

iiiiliro\e  our  present  iirocesscs.  ami  oiii  ,       ,•    ,  ,  ■,        • 

('hiel-  Kncrineer.  Mr.  V.  .1.    Kellv.  and  '^  "'^";'ll^-  '"^"l -^mi'  while  inne  or 

our    Sanitary    Kndnecr.    Mr.    Laii-don  ^t  rai-ht-erain     sprnee.       In    tli,.    newer 

I'earsc.    arealwa\>   williii-   to    I  rv    aiiv  ^nin]r\^  channeled  lialsa   w 1  spars  are 

new    seheiiie    that     is    hased    oil     sound  used.      The    ]n-o]iellers    ami    main    wini;- 

eiieineerim:    and    that    .i:i\es    reasoiiahle  arc    made    of    halsa     wnotl.    which     lia> 

promise  of  success.  eiL:lil-tciil  lis  the   weit;lil    of  cork,   and    is 

Tahle    li 
( 'oiiqiarison  of  .\lniii   and   ,\eid   as   Filter  .\ids 


FILTRATION  TI1V1E 

Fihei  Alum 

1 

Sulpt,u,ic 

Acid.  66'  Be. 

Pounds  pet 

Minul.sand 

PH 

Cc.  pet 

Pounds  p.-, 

Minutes  and 

PH 

1000  gal. 

;             Seconds 

Fillralf 

gallon 

1000  gal. 

Seconds 

Filtrate 

() 

](i:ilO 

7.0 

0 

0 

l(i:30 

7.0 

;{ 

.")  :40 

c.f; 

1 

3.9 
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5.1 

a 

3  :50 

r,.o 

'i 

r.s 

1C>:00 

4.S 

9 

3  :00 

5.6 

:\ 

n.T 

!i:30 

4.(1 

12 

3 :00 

4.8 

1 

i.->.i; 

'  :iiO 

■'!.ii 

15 

3:45 

4.(5 

rt 

i:i..-, 

'.  ::iii 

■^.s 

18 

:i  :30 

4.4 

i; 

•.^3.1 

:  :3(l 

•2.6 

•n 

3:1.-, 

1.3 

' 

•-'';.  3 

8:15 

2  3 

one  of  ilie  slroni;c'si  known  ~iili.--Iance> 
in  proportion  to  it-  wcii^-hl.  'i'lie  ile- 
\ator  or.  on  the  Iraelor  inodid,  the  Uiil 
and    rudder,    are    hiiilt    of    finely    sjjlil 

h hoo  >trip>.  heated  oM'i-  a  tliune  and 

shaped  to  suit.  The  iiiotor  hase  brae- 
inus  are  al>o  of  hamlioo.  4'he  fittings, 
siiili  as  the  propeller  >haft,  hangers. 
and  hooks,  ari'  made  of  ligiit  piano 
wire,  'riie-e  -mall  ll\  ing  nio(lels  vary 
soniewhal  in  weight  ilepeliding  ii|ioii 
their  sizi'.  4dic  wi'ighl  of  a  thive-foot 
plane,  riihher.  w  ings.  propellers,  and  all 
ionics  to  ahiMit  \.]  'i  oz.  1  f  the  weight 
IS  greater  the  proper  care  has  iioi  hecii 
iiM'd  during  con-i  nicl  lou. 

Small  piano  wire  liooks  are  ]ilai-cd 
on  the  motor  l)a>e  to  hold  the  rnliher 
along  the  frame  so  that  should  the 
frame  lieiid.  the  riiMn'r  will  not  .jump 
across  the  >liorler  di~lance  and  snap  it. 

4die  wings  are  coM'ri'd  with  a  light 
•  lapaiiesi'  lisstic  p.apcr.  and  dopi'd  with 
a  diliile  soliilioii  of  haiiana  oil  and 
acetone  lo  -hrinlc  them  tight.  The 
wooden  parts  id'  tlie  model  are  coated 
with  hanana  oil  to  minimize  weather- 
ing. .\ll  joinl>  aiv  tied  with  silk 
ihread   and  glued. 

It  would  he  illl|io>-.il)le  to  calculate 
the  proju'r  dinieii>ioiis  of  the  various 
iiiodid  |iarts.  as  the  \ariatioiis  in  the 
ditVereiit  s;i||ip||.>  III'  material  woulil  he 
enough  to  \itiate  the  calculated  results. 
4'liis  is  therefore  r.ither  a  eut-an(l-tr\- 
proposition,  and  tlie  i  raftsinanshi]i  of 
the  model  maker  here  comes  into  play. 
It  is  only  after  months  of  con>istent 
hiiilding  that  the  art  of  model  making 
is  acipiired.  The  detail  woric  is  the 
real  deleriniiiinL;'  fai-lor  id'  a  Li'ood 
I lei. 

Other  tvpes  of  moii\e  ]iowcr  for 
small  planes  are  gasoline  motor?,  com- 
]n'esscil  air  motors,  and  steam  plants. 
I'laiies  ilri\en  In  olher  than  rubher 
hands  are  called  ]iower  driven  models. 
(iasoline  motors  of  >iicli  a  small  size 
lia\e  not  pro\cn  \ery  satisfactory.  The 
possilile  duration  from  a  coiiipre?>eil  air 
plant  is  limited  hccansc  of  lack  of 
carrying  ca]iacitv  for  the  en.gine. 
Sicaiii  has  prmeii  to  he  the  most  sue- 
co^fiil  for  power  drixeii  miidel>.  I'>\- 
using  a  small  I  win-opposed  eii.gine  of 
collie  li\e-eightlis  imli  hore  and  three- 
fiiurihs   inch   stroke,  coii|iled  to  a  flash 

type  iioiler.  made  of  steel  tllhillg  Wound 
ill  a  coil,  with  a  h|ii\\  lamp  snperlieat- 
iiig  the  steam,  exireiiiely  good  results 
lia\c  hccii  ohiained.  The  inaeliines 
drneii  h\  thcM'  power  plants  are  inucli 
larger  than  the  ones  used  for  ruhhcr- 
drlM'ii  t\  pes  of  miiilels. 

<  llic  c.aiiiioi  rei  cix'c  more  of  a  thrill 
than   after  one   has  spent   da\s  huilding 

a   I lei   to  see  il    ll\-  minute  after  uiiii- 

iile.    hundreds  of    feet    ihrongb  the  air. 

Tlie  author  wi.slies  to  nialve  acknowl- 
edgment to  ^Ir.  Kllis  Cook,  '20.  for  nuich 
of  the  material  herein  iiresenfed. 
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Allis-Chaliners  Manufacturing  Company 

li.ixiiii;  y-rc.itly  c\tc-iuiftl  .uul  iiii|)i-..vcd  it^  iiKinuf.irtiirini; 
facilities  for  steam  turbine  units,  particularly  of  the  larger  nI/cs, 
is  now  building  these  units  in  any  commercial  size. 

The  placing  in  regcular  service  several  months  ago  of  the  20,(K)i) 
K.W.,  8(1%  P.  F.  unit  for  the  Public  Service  Company  of 
Northern  Illinois,  as  illustrated  herewith,  will  be  followed  by 
a  30,(1110  K. \V.  unit  now  building  for  the  same  station. 

Units  ranging  in  capacity  from  20,000  K.W,  to  3l),(l(l(l  K.W. 
.ire  now  under  construction  in  the  Allis-Clialmers  plant. 

In  its  more  than  sixty  years  of  service  Allis-Chalmers  and  its 
predecessor  organizations  have  successfully  built  more  th.ni 
ele\'en  million  horsepower  in  steam-power  eiiuipment. 


T'his  organization   is  at  \niir  ser\ice  in   an\'  pro 


>f  power 


ILLIS-CH^LMERS  M/INUF/ICTURINGfO. 

MII_WAUKCE,   WIS.    U.S.A.  >• 


OLD  CIVILIZATIONS  AND  li-mn.    ,,,    .olr.    m    Immainly.    iii    r^rv^- 

OUR  OWN  lliin.i;-    iiiinii     uliicli    sdi/iety    iilliiu;itoly 

iCiinttniu-d  iriim  ptujc  I-/-I  I'csts — is    lost:    and    wlioil    this    sla.uv    is 

falls  ii'ivatly  111  its  position,  aud  religion  i-i'ai-liod.   the  u'l-oat    mass  of  ]Mi|iiilal  ion 

atrophies.     For  civilization  has  reachod  lias    iK.ihin.Li'    In    Innk    I'drwanl    t<i,    im 

the    |>(unl    at    which    energy    expresses  aniliitinn  id  Instci-.     Xotliini;-  is  left   li\ 

itself  thnai-li  money,  and  faith  is  suh-  wliieli  the  integrity  nf  society   mav   lie 

ordinated     to     that     representative     oC  maintained,  except   a   merceiiai'v  police 

wealth.     With  the  decline  of  religion,  j'ower.      Decay    lias   attacked    the    verv 

the    period    iiecomes    characterized    hy  roofs  ,,r  society. 

agnostici.sm.   atheism,   and  pessimism.  The  climax  is  readied.     For  tlii'  de- 

IJeligion    and    the    holy    ties    of    the  iiouemeiil    of  our  stoiv   of  civilization, 

family  seeni  to  liave  scime  hidden  rela-  lioinc  ui\es  us  one  of  the  host  examples, 

tionship  or  connection,  for  the  lajise  in  In   l.'oiue.  at  this  period,  the  devitalized 

religion    is    ai'ciimpanied    hy    the    decay  societ\-   c.>iild    im    longer   ]ii-.i\ide    funds 

of  that  most   imp(jrtant  social  unit.     In  for  the  luaintenance  of  the  treiiieiid(Uis 

li'oiiie,    at    this   jieriod.    divorce    liecamc  |iolice  and  military  force  neci'ssarv,  and 

merely  a  formality.     Following  the  re-  tin'  harhariaiis  ponrcd  nncheeked  across 

laxation  of  the  family  ties,  population,  the    Daniihe   ami    the   Ehine.      \\\     Hm 

especially   native   population,    tends   to  .\.li..    the    most    martial    and    eiicriietii 

stagnate,  if  not   actually  to  deerea.se  in  I'.-iic  the  world   had  e\er  seen  had   heeii 

niimhers.     The  reason  for  this  Tacitus  so  thoroiighlv  exterminated   h\-  men  id' 

explains  fully  in  his  statement.  " tl conoiiiic  t\pe  of  mind,  that    petty 

the     ad\antages     of    childlessness     ]ire-  hands  (d'  sorry  ad\enfiirers  ro\ed  wIku'c 

\ailed'".  the\    would   witlioiit   meeting  an   eneiu\ 

Durin.u  the  period  which  we  are  mm  cap.-ihle     of     facing    them.     sa\e    oiln-i- 

descrihing,     society     literally     "o-oes    to  ad\eiil  urers   like  theinselves.      Xm-   was 

pieces"     in     a     tremendous     revolution.  this    the    fate   onlv    of    Rome.      Follow- 
.Af(u-alit\-    ileca\s;    aericnlture    declines:      ing  t  he  decline  of  ciicli  nation  \yilli   the 

cities      grow:       ]iauperisin       increases:  disorganization    of    society,    a    seiaiiiiig 

wealth     hei- s    miu-e    and     mm-e    ]-e-  di\iiie  wrath   has  \  isited   itself  alike  on 

-trilled    in    distrihution    and   more   and  all   ci\  ilizatimis,      Magniliccnt.   Iiaui:ht\ 

I -e    powerful:   the  ga]>   hetween   rich      Carthage  is  no  more,   for  her  wall-  and 

and    pom-   liegins   to  yawn    as   an    awful      huildings    were   lorn   down,   -tone    froui 
chasiii.      To    siininiarize,    faith — in    re-      .-tone,  and    her  hroad   streets  and   hcaii- 


tiful  uai-dciis  wi-vr  plowed  up  h\  the 
\iiiilicti\e  lioiiians.  Atlieus  was  all  hiil 
razed  hy  her  jealous  neighhors.  and 
linalh'  with  her  victorious  enemies 
lapsed  into  ohinion.  Fgypt  the  im- 
perial, cradle  of  ci\  ilization.  has  fallen 
ihe  \icjiiu  of  iiiiineroii-  conipieroiv,  and 
for  three  thousand  \ear>  has  been 
(Cnntinurd  mi  pacit-   ;Jl 


HELIUM 

(CoTitinufd  fi'tm   page  S) 

that  the  atoms  of  many  elements  may 
he  split  yiidding  hydrogen.  The  ele- 
ments hoi'oii,  nitrogen,  fluorine  sodium. 
aluminiiiu,  and  phosphiu'us  ha\"e  lieen 
made  to  \-ie!d  JiMlroueii  when  suhjected 
to   the   influence'  of  alpha    ra\s. 

Sir  Ernest  Tvutherford  used  the 
scintillation  method  imeiited  hy  Crooks 
for  counting  Aisnallv  the  iiiimher  of 
al|ilia  ]iarticles  given  oil'  by  a  delinite 
ipianiiiv  of  radium  in  a  measured  time. 
'I'lie  \oliiiue  of  helium  produced  has 
hceii  determined.  In  this  direit  wa\ 
II  ha-  heeii  deierniined  that  S.'T  x  !(•'' 
pai-liclcs  or  atoms  of  heliitni  are  coii- 
taineil  in  one  culiic  centimeter  of  ga- 
imder  standard  conditions  of  temper- 
ature and  pressure.  This  is  .V\iiL;adro"s 
cou-tanl.  of  importance  in  all  wm-k 
with  i;ases.  These  alpha  particles  laii 
he  delected  individually  hy  elecirical 
uieans.  and  counted.  'Idieir  tracks 
(Continurd  nn  p.ui,-  ,U > 
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EXPERIENCES  OF  AN  ARCHITECT 

/  ('.(inliniird  f 


thf  liij;  ihing.-.  llir  iiii|>nriaiil  tliiii,i;>. 
ineari  iKilliiiiij.  'I'licv  will  talk  Inr 
hours  aliout  tIk'  liriglil  of  a  (l(M,r.  tin- 
rolnr  cif  tJR'  windiius.  or  the  muiiluT 
iif  tlic  front  sli'|i>.  litil  will  igiioi-c 
esseniial  ilctails  of  consiruotioii.  Tlii> 
is  all  in  the  day's  work,  liowevrr.  and 
it  I'cniains  for  the  jiracl  iiiilg  arciutcii. 
ihi'  riitinc  arrliitrri  in  c-inlprvo.  and 
thox'  intcTi'slfd  in  ai'iliiti'cUiri'  to  niakr 
up  thrii-  minds  thai  a  part  of  rhcir 
litV  work  must  be  dirnlrd  to  llir  imIu- 
catinii.     if    possilile.    of    the    liuildiiii; 

pullli.'. 

TIh-  Work  in  mv  ofliii'  lia>  ii 


varied  and  interesting  uatui'i 
to  do  with  the  home,  the  diurc 
and  semi-i>nblic  huildings.  a? 
those  of  a   strictlv  eommereial 


•en  of  a 
having 
.  public 
well  as 
nature. 


The  greatest  experieme  is  to  be  ob- 
tained with  those  buildings  which  are 
supposed  to  be  directed  by  large  build- 
ing committees,  which  are  usually 
most  unwieldy  and  amusing.  One's 
opportunity  for  studying  human  nature 
is  great,  and  if  one  can  plea.se  so  many 
of  different  minds,  the  gratification  is 
rorrespondingly  greater. 


St,    Johns   L 
The    buildine 


Church.    Sterhi 


55    by    104    feet 


;ompIeted    this   year    at 
iize.      The    first    floor 
people. 


SUMMER  CAMP 


I  Cinitmu.-J  ji 

Samuels,  walloped  Sa\iicr  to  the  tune 
of  I"-.'  to  -f,  narrower  pitiliing  the  tirst 
seven  innings  with  11  strikeouts  to  his 
credit.  We  cannot  fail  to  luention  the 
game  with  Reil  Arrow  Camp  because 
we  succeeded  in  trimming  such  stars 
as  Rollie  Williams.  Barnum.  and 
C.  Miller,  all  of  the  University  of 
Wisconsin,  iiy  a  score  of  5  to  3. 

The  social  season  of  Trout  Lake 
liegan  for  us  as  soon  as  we  arrived  at 
camp.  The  Trout  Lake  pavilion,  that 
pilace  of  worship  of  our  town  .sheiks 
and  dashing  engineers,  was  well  fre- 
quented, in  spite  of  the  fact  that  it 
rained  every  time  a  group  started  out 
for  the  alluring  place.  Tliis  was  indeed 
Very  mysterious  and  we  still  wonder 
whether  or  not  Professor  Wells  had  any 
connection  with  the  weatherman. 

A  few  day.s  before  the  Fourth  of 
•  Inly,  we  all  began  to  lay  our  plans  for 
a  three  day  vacation.  Finally,  the 
Fourth  came  and  the  excited  groujis 
left  camp,  to  carry  out  their  own  plans. 
Some  hiked  up  to  the  lumber  camps, 
some  took  a  canoe  trip  fnjm  Moulder 
Junction  around  to  Trout  Lake,  some 
explored  Fence  Lake  ami  White  Saml 
Lake,  and  others  vcntiireil  to  Woodruff 
and  Minocqua.  Altlemgh  we  were  not 
due  at  cam]i  until  Siinda\  night,  we 
were  all  back  Ijy  Saturday  afternoon, 
eager  to  relate  oui'  most  thrilling 
stories.       It    must    be    understooil    that 


.l..r 


there  was  no  lack  of  fantastic 
these  tales.  Jt  was  surely  a  happy 
reunion  for  our  liarily  surveyors  whose 
l.)olduess  and  lira\e  hearts  were  the  ad- 
miration of  all  jiresent  when,  at  supjier 
that  evening,  they  maile  a  fearless 
attack  on  the  roast  beef. 

Of  course,  other  things  beside  mere 
]day  occupied  our  attention  during 
Working  hours,  'i'lie  work  started  on 
Monday.  .Iiuie  •-'.  with  an  unbelievable 
amount  of  enthusiasm,  which  after- 
wards ])ro\fil  alinormal.  The  course 
was  under  the  ;ible  direction  of  Pro- 
fessors Wells  ami  Stevens,  who  surelv 
hands     full.    '   The     work 

learning    the    whys    and 
if    chains,    levels,    transits. 

scout     boards,     sounding 


lad 


their 
consisted  i 
wherefores 
plane-taliler 


ajiparatus.  and  the  current  meter.  AVe 
Were  divided  into  jiarties  and  pursued 
the  tracks  of  previous  C'ivils.  exploring 
and  re-ex]iloring  the  various  ]iolygons, 
and  setting  our  tindings  in  Held  note- 
books  in   a   >ysteinatie  way. 

'I'lie  lioiiieciiiiiing  fe\('r  liecame  gen- 
eral during  the  la>t  ufek  as  the  fellows 
prep.ared  for  their  return  journey,  liiit 
when  the  day  had  come  and  Charlie 
had  jiicked  us  up.  we  turned  with  re- 
gretful eyes  to  >ee  nuce  more  the  wind- 
ing trails,  the  tall  |iines.  ;ind  the  clear 
waters  of  Trcutt  Lake  and  to  wish  that 
our  six  Weeks  of  work  and  play  had 
just  begun. 


ost    of   $102,000   comple 
balcony    seat    close    to 


OLD  CIVILIZATIONS  AND 
OUR  OWN 


C.iintmurJ  frnm  l<age  jl) 

1  call    her  soul   her  own.     The 

of     Babylon,     Tyre. 

uumlierless  other.s — 


if  empires  on   their 


iinaiile 

wondroii>     citie> 
Sidon.  Troy,  and 
where  are  they ': 
"The  giant    forms 
way 

To  ruin  one  by  one. 

The}"  tower  and  are  gone." 
This  is  our  summary  of  the  phases 
common  to  all  civilizations,  the  impor- 
tant phases,  the  phases  which  provide 
some  liasis  for  an  attack  on  the  im- 
pending ]irolilcin.  True,  it  appears  in 
general  as  merely  a  statement  of 
opinion  with  the  substantiation  of  but 
few  references.  However,  it  has  proved 
impossible  to  include  herein  the  cita- 
tion of  a  sufficient  number  of  refer- 
enci's  to  make  this  course  worth  while. 
We  must  therefore  leave  to  our  reader's 
knowledge  of  history  the  simple  matter 
of  connecting  our  general  outline  with 
the  histories  of  any  or  all  previous 
civilizations.  And  we  make  this  state- 
ment only  after  actually  having  our- 
selves traced  out  the  connection  of 
which  we  speak  in  the  histories  of  a 
number  of  civilizations.  For  modern 
history,  as  for  Koman  history,  this  was 
easily  accomplished.  Fewer  pertinent 
facts  are  aflforded  relating  to  the  his- 
tories of  Greece,  Carthage,  Egvpt, 
Babylon,  and  other  ancient  civiliza- 
tions. However,  tho.se  which  do  exist 
fioint  infallibly  to  the  general  applica- 
bilitv  of  our  outline. 
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j^^  Dress  Suit  Rental  Co* 

^^'^YB^                       .-^(IS   C'apirol    I^uildiii^; 

^■|S#     We  make  a  specialty 

^^^                ot  renting 

VUl           Full  Dress,  Tuxedo  and  Cutaway 

1 11          Suits;  also  White  Vests,  Silk  Hats, 

■  ■  \                         Shirts  and  Shoes 

^^   W     \           A    Complete  Line  of  Furnishing   Goods  for  Sale 

LAl'Ksr  MODKI.S                      ALL  SIZLS 

Armour  ilnatttulp  nf  Sfrlinnlngg 

Qllftrago 


THE    COLLEGE    OF    ENGINEERING    OFFERS    COURSES    IN 

Electrical    Engineering  Chemical    Encrmeering 

Mechanical  Engineering         Eire  Protection  Engineering 
Civil   Engineering  Architecture 

'I'/iese  coufses  are  each  Jour  years  in  length  and  lead  to 

the  degree  of  Bachelor  of  Science 
COMPLETELY    EQUIPPED   SHOPS    AND    LABORATORIES 

■^^«■i■lllBlaili2:i!;ii:siiC:.aliaaala<!l!!ffil^  -  - 


T/ic  Institute   Bulletins 

WILL    I5K  SKNT  ON    APPLKAIION 


J'li'dJiC   iili'iiliiiii    'I'll,'   Ariiiniir   I'.iiii'uiii  r 
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HELIUM 

(CuntinuiJ  jiiim  pnuc  jl I 
liavu   been    iilHiIn^i-iiplicd    liy  llie  \v;iter- 
(Iroplet  hii'IIhhI. 

'J'lie  !;]icitr\liii  ni  ii  mis  i;■i\l•^  a  deep 
insight  intn  ilic  sinictiirc  nf  it~  atuni. 
Professor  Millikaii    in    his   phninnraiihy 

(if    ihc    cxtre ultravioh't    has    siiown 

ifiai  iliiTi'  i>  an  intimate  relationsliip 
aniMiii;  thr  aliims  of  all  the  li.<rht  cle- 
nirnt~.  'i'hi'  units  of  structure  are  the 
hyilro^rn   ami   helium  atoms. 

SiiH-e  helium  is  one  of  the 
of  spontaneous  ilrcom]iosition 
aeli\('  suh>tanei's  the  aiiiouiil 
in  any  mineral  has  heen  ii>c 
terinine  the  au'i'  of  li-eojoo-iral 
A  knowledire  of  the  ocrurrcncr 
Irihution    of    hrlium     amniiLr 

Would  eertainly   throw  a   H I 

u]ion  many   liehls  of  scienee. 

'The  U.  S.  ZR-1,  named  the  Shenan- 
doah, is  680  ft.  long.  7S  ft.  in  diameter. 
96  ft.  high,  with  a  gas  capacity  of  2.150.- 
000  cu.  ft.  Total  lifting  power  when 
filled  with  helium  is  130,000  11)..  dead 
weight  about  75.000  lb.,  speed  between 
60  and  70  miles  per  hour,  with  a  cruis- 
ing radius  of  more  than  4.000  miles.  It 
is  equipped  with  six  300  h.p.  engines  and 
carries  a  crew  of  it  officers  and  22  enlisted 
men.  It  is  housed  in  a  hangar  which  is 
nearly  1.000  ft.  long.  350  ft.  wide  and 
200   ft.   high. 
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753  students'  fees,  17.50  each,   1st  Semester .$5.i;47.5(i 

Less  refund   (3  students  did  not  attend  classes:   and  :i 

special   students!    45.00        5  0(12  50 

6.S0  students'  fees,  $7.5ii  each.  2nd  Semester 5,167.50 
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Bi- Polar  Gearless   Electric  Locomotives 
for  C,  M.  &.  St.  P.  Ry. 

One  of  a  new  series  of  electric  locomo- 
tives for  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  was  recently  placed  on 
public  display  in  Chicago  on  its  delivery 
trip  from  Schenectady  to  the  ^Milwaukee 
road's  electrified  division  in  the  Rockies. 
The  machines  are  of  the  gearless  type 
similar  in  design  to  those  in  use  by  the 
New  York  Central  Lines  since  1906.  The 
driving  equiinnent  consists  of  twelve  di- 
rect current.  bi-|iolar  motors  with  a  con- 
tinuous rating  of  265  h.p.  each  at  1000 
volts.  Each  motor  armature  is  keyed 
directly  to  a  main  driving  shaft  so  that 
reduction  gearing,  used  in  street  car  and 
small  locomotive  design,  is  eliminated. 
With  the  moderate  motor  speed  of  500 
r.p.ni.,  the  locomotive  will  attain  a  speed 
of  65  miles  an  hour  with  drivers  only 
forty-four  inches  in  diameter.  This  gives 
the  locomotive  advantages  in  several 
ways  over  the  previous  type  used  by  the 
railroad  with  six  6S  inch  drivers  driven 
b\'  twelve  motors  through  reduction 
gears  and  quill  springs.  In  the  older  ma- 
chine with  high  drivers  and  two  motors 
per  axle,  the  body  was  of  necessity  raised 
higli  off  the  rail,  and  to  keep  the  rigid 
wheel     base     as     small     as     possil)le,     the 


motors  were  placed  above  the  axles  and 
lirojected  into  the  body,  where  they  oc- 
cupied space  that  might  otherwise  be 
used  for  switching  apparatus.  The  result 
was  a  bulky,  almost  topheavy  exterior 
appearance  with  a  cramped  interior 
where  headroom  and  bodyroom  were  at 
a  premium.  The  new  macliine,  with 
twelve  motors  directly  on  the  axles,  while 
only  slightly  less  powerful  and  heavy 
than  its  predecessor,  is  very  much  more 
compact  and  sightly  in  appearance.  It 
allows  more  space  for  its  operatoi-.  with 
less  resultant  danger  from  high  voltage 
switch  gear.  Using  twelve  driving  axles 
instead  of  six  presents  two  further  ad- 
vantages. The  weight  per  axle  and  axle 
size  are  drastically  reduced  and  the 
available  starting  tractive  effort  of  the 
new  machine,  which  weighs  260  tons  is 
approximately  twelve  per  cent  greater 
than  that  of  the  old  machine,  which 
weighs  275  tons. 

The  machine  operates  on  a  trolley  volt- 
age of  3000  volts  and  motor  control  is 
by  a  modified  type  of  the  usual  series- 
parallel  controller  which  allows  both  a 
voltage  control  and  a  field  control 
through  tapiied  field  connections.  The 
low  running  iioint  is  with  twelve  motors 
in  series  with  250  volts  across  each: 
The  high  miming  point  with  three  motors 


in  series,  four  groui>s  in  jiarallel.  with 
1000  volts  on  each  motor.  Intermediate 
points  are.  of  course,  with  six  motors  in 
series,  two  parallel  groups,  and  four 
motors  in  series,  three  parallel  groups. 
Field  control,  in  addition,  gives  eight 
running  points.  The  result  is  extreme 
ease  of  control  for  the  driver  with  a  mini- 
mum of  rheostat  losses.  As  in  the  older 
locomotives,  regeneration  is  used,  both 
for  braking  on  the  level  and  on  easy 
grades  and  for  feeding  energy  back  into 
the  line  on  the  steep  down  grades.  When 
regeneration  is  taking  place,  two  of  the 
iiiotors  are  used  as  exciters  to  furnish 
the  field  supply  for  the  remaining  ma- 
chines, which  are  operated  as  separately 
excited  generators. 

The  body  is  of  the  articulated  type  in 
three  sections,  and  is  mounted  on  the 
four  trucks  in  such  a  manner  that  lateral 
motion  is  permitted  between  body  and 
truck.  With  this  arrangement  easy  riding 
(pialities  were  observed  on  a  test  run 
at  SO  m.p.h.  although  the  machine  was 
designed  for  a  maximum  speed  of  65 
m.p.h.  As  the  cars  are  handled  for  the 
major  portion  of  their  run  by  steam  loco- 
motives, and  are  equipped  for  steam 
heating,  the  electric  locomotive  is  of 
necessity  equipped  with  an  oil  fired 
heating  boiler  located  in  the  middle  cab. 
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the  Standard  Oil  Building 
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Carrere  &  Hastings 
Architeas 


"TKe  New  Architecture** 


OTIS 


A  DISTINCTLY  new  tendency  is  apparent  in  architectural  thought  and  de- 
sign today.    Architects  are  designing  in  masses  —  the  great  silhouette, 
the  protile  of  the  building  has  become  of  far  greater  importance  than  its  detail. 

There  is  a  new  vigor  .iiid  ruggedness  even  in  buildings  which  are  conven- 
tionally classic  in  their  detail.  Masses  mount  upward,  supporting  the  tower, 
accentuating  its  height.  The  new  architecture  is  tending  toward  great  struc- 
tures rather  than  multiplicity  of  detail. 

Certainly  modern  invention  —  modern  engineering  skill  and  organization, 
will  prove  more  than  equal  to  the  demands  of  the  atchitecture  of  the  future. 

LEVATOR         COMPANY 
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JJLHE  surest  thing  about  a  pencil 
with  a  fine,  long  point  is  that  the  fine, 
long  point  will  soon  wear  off.  Five  min- 
utes of  rapid  note-taking,  and  you're 
down  to  where  the  point  is  broad,  and 
there  the  lead  lasts  much  longer. 

Here,  in  principle,  you  have  a  key  to 
the  superiority  of  a  roller  over  a  ball 
bearing. 

Two  surfaces,  separated  by  a  ball, 
must  rest  upon  points  in  the  circum- 
ference of  the  ball.  They  rest  upon 
points  because  there's  nothing  else  in 
the  circumference  of  a  perfect  ball  but 
points. 

Two  surfaces  that  are  separated  by 
rollers,  however,  rest  upon  the  broad 
length  of  the  surface  of  the  rollers. 

Although  made  of  steel  instead  of 
graphite,  and  thus  infinitely  more  en- 
during, the  difference  in  life  between  a 
roller  bearing  and  a  ball  bearing  is 
nevertheless  typified  by  the  sharp  vs. 
dulled  pencil  point.  The  broader  the 
surface  over  which  the  load  is  dis- 
tributed, the  less  rapid  the  wear  —  and 
the  longer  the  life  of  the  bearing. 


Timken  Bearings,  in  addition  to  being 
roller  bearings  are  also  tapered  roller 
bearings.  Because  of  the  taper,  they 
withstand  the  loads  which  are  called 
"end  thrust,"  as  well  as  those  directly 
at  right  angles  to  the  axis  in  which 
the  bearing  is  mounted,  called  "radial 
load."  Only  tapered  bearings  have  the 
capacity  in  one  bearing  to  withstand 
both  these  loads. 


The  Timken  Roller  Bearing  Company 

CANTON,  OHIO 


ROLLER  BEARINGS 


rJ-'4.  T.  R.  B.  Co. 


Please  mention   The  Armour  Engineer 


44 


THE   ARMOUR   ENGINEER 


January,  1925 


For  Cutting  Costs  on 
High  Production  Work 


BRINGING    MORE 


DAYLIGHT     INTO 
BUILDINGS. 


INDUSTRIAL 


Brown  &  Sharpe 

Automatic  Milling  Machines 

THESE  modern  machines  cut  manufacturing 
costs  by  practically  eliminating  non-produc- 
tive time.  They  are  fully  automatic  in  operation, 
leavmg  the  operator  free  to  unload  and  load  the 
work  holding  fixtures.  The  Constant  Fast  Table 
Travel  keeps  the  cutters  busy  almost  continu- 
ously—  it  practically  eliminates  non-cutting  time. 
Write  for  a  copy  of  the  new  Catalog  describing 
them  and  learn  how  they  economize  on  milling 
operations. 

Brown  &  Sharpe  Mfg.  Co. 

Providence,  R.  1.,  V.  S.  A. 


Straddle  Milling  Universal  Joint  Housings 


Dr.  George  M.  Price,  wTiting  on  "The  Importance  of 
Lipht  in  Factories,"  in  "The  Modern  Factory,"  states: 
"Light  is  an  essential  working  condition  in  all  industrial 
establishments,  and  is  also  of  paramount  influence  in  the 
preservation  of  the  health  of  the  workers.  There  is  no 
condition  within  industrial  establishments  to  which  so 
little  attention  is  given  as  proper  lighting  and  illumination. 
Especially  is  this  the  case  in  many  of  the  factories  in  the 
United  States.  A  prominent  investigator,  who  had  exten- 
sive opportunities  to  make  observations  of  industrial  es- 
tablishments in  Europe  as  well  as  in  America,  states:  "I 
have  seen  so  many  mills  and  other  works  miserably 
lighted,  that  bad  light  is  the  most  conspicuous  and  general 
defect  of  American  factory  premises." 

"My  own  investigations  for  the  New  York  State  Fac- 
tory Commission  support  this  view.  In  these  investigations 
it  was  found  that  3G.7'<'  of  the  laundries  inspected,  49.2'^ 
of  the  candy  factories,  48.4'r  of  the  printing  places,  50% 
of  the  chemical  establishments,  were  inadequately  lighted. 
There  was  hardly  a  trade  investigated  without  finding  a 
large  number  of  inadequately  lighted  establishments." 

Inadequate  and  defective  lighting  of  industrial  build- 
ings is  not  confined  to  the  establishments  in  New  York 
State  alone.  The  same  conditions  prevail  in  most  sections 
of  the  country. 

Such  conditions  as  mentioned  above  are  entirely  op- 
posed to  the  laws  of  health,  sanitation  and  efficiency. 
Wherever  poor  lighting  conditions  prevail,  there  must  be 
a  corresponding  loss  of  efficiency  and  output  both  in  qual- 
ity and  in  quantity.  American  industry  is  not  using  nearly 
enough  daylight  and  sunlight  in  its  buildings.  Every 
endeavor  should  be  made  to  use  as  much  as  possible  of 
daylight  for  lighting  purposes.  To  obtain  this  it  is  of 
course  necessary  that  the  rays  of  daylight  and  sunlight 
are  permitted  to  enter  the  interior  of  the  buildings  as 
freely  as  possible,  with  the  important  modification  that 
the  direct  rays  of  the  sun  must  be  properly  diffused  to 
prevent  glare  and  eyestrain.  A  glass  especially  made  for 
this  purpose  is  known  as  Factrolite,  and  is  recommended 
for  the  windows  of  industrial  plants.  Windows  should  be 
kept  clean  if  the  ma.ximum  amount  of  daylight  is  to  pass 
through  the  glass,  but  the  effort  will  be  well  repaid  by 
the  benefits  secured. 

In  the  presence  of  poor  lighting,  we  cannot  expect 
men  to  work  with  the  same  enthusiasm  as  when  a  well 
lighted  working  place  has  been  provided.  The  physical 
surroundings  have  a  deep  effect  upon  the  sentiments  of 
the  employes,  and  where  bad  working  conditions  are  al- 
lowed to  prevail,  there  is  invariably  a  lessening  of  morale 
and  satisfaction  created  thereby.  Neglecting  to  utilize 
what  nature  has  so  bounteously  provided,  daylight,  and 
which  is  so  essential  toward  industrial  efficiency,  we  have 
an  instance  of  wastefulness,  but  now  that  the  importance 
of  good  lighting  is  becoming  recognized,  undoubtedly  more 
attention  will  be  given  by  progressive  industrial  employ- 
ers to  furnishing  the  means  which  are  essential  for  their 
workers  to  secure  and  maintain  the  efficiency,  which  counts 
for  so  much  in  the  success  of  any  industrial  concern  in  this 
competitive  age. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE    GLASS    CO., 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicago. 
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Republic  Power 
Control  Meteis 


The  indicator  (  15"  dial  i  located  on  the  boiler  front  tells  just 
what  the  boilers  are  doing  and  enables  the  fireman  to  bal- 
ance loads,  and  shows  up  any  faulty  conditions  in  the  boilers. 
The  recorders  and  integrators,  due  to  the  electrical  oper- 
ation, may  be  located  at  any  distant  point,  such  as  the 
engineer's  office. 


This  meter  is  especially  adapted  for  metering  steam  con- 
sumed by  the  different  departments,  steam  sold  to  outside 
concerns,  used  by  turbines,  etc.,  and  all  the  reading  instru- 
ments can  be  located  on  a  central  panel  board. 


Indicating   and   Recording,   together  with   complete   line  of 
thermocouples  and  protecting  tubes. 

An  instrument  that   has  completed  long  tests  for  accuracy 
and  ruggedness,  and  incorporates  these  exclusive  features: 

1.  Separate  chart  arrangement,  and  all  mechanism  on  swing- 
ing bracket  and  instantly  accessible. 

2.  Six  inch  chart — wider  than  any  other  duplex. 

3.  Highest  internal  resistance  of  any  double  pivoted  system. 


1.  Permanent  zero  setting, 

2.  The  12'  dial  is  easily  read  at  a  dista 


An    instrument  for  automatically  registering  the 
coal  consumed  on  chain  grate  stokers. 


No  delicate  parts  or  adjustments. 


Specially    adapted     for    industrial 
producer  gas,  etc. 


e — by-product    gas, 


Exceptionally    accurate    and   valuable  for  measuring 
used  in  various  processes,  also  feed  water  to  boilers. 

Let    a   Republic    Engineer   work   out   a   plan    of  control   for  youi 
conditions.     Republic  catalog  on  power  control  sent  on    request, 

REPUBLIC  FLOW  METERS  CO. 
2204  Diversey  Park^w^ay,  Chicago,  Illinois 

Branch  Ottices  in  Zl  Principal  Cities 
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RECENT  DEVELOPMENTS  IN  BOILER  FEED  WATER 

TREATMENT 

B> 
I.  J.  BREADY,  '20 

Engineer,  The  Permutit  Co. 

WaU-r    sup2)lios    for    biiilfr>    may    ln' 
rouaiilv    classified    as    hard    and    soit. 


THE  last  twenty  years  in  the  his- 
tmy  of  power  plant  engineering 
lias  seen  some  remarkable  de- 
velopments in  the  methods  of  treating 
feed  water  for  boiler  feed  purposes. 
During  this  period  of  development  the 
methods  of  feed  water  treatment  have 
gradually  changed  from  the  original 
method  of  treating  the  feed  water  with 
various  chemicals  commonly  known  as 
boiler  compoimds  after  the  water  was 
in  tlie  boiler,  to  the  modern  method  of 
]>urifying  and  softening  water  outside 
of  the  boiler  and  delivering  it  in  the 
most  desirable  condition  for  steam  gen- 
eration. In  all  well  designed  power 
plants,  every  effort  is  made  to  return 
to  the  boilers  all  j^ossible  condensate, 
some  plants  getting  back  more  than  95 
per  cent.  This  enables  the  boiler  to  be 
operated  under  the  most  efficient  con- 
ditions for  the  single  purpose  of  steam 
generation,  eliminates  the  scale  prob- 
lem, and  permits  operation  of  the  boiler 
for  remarkaldy  long  periods  without 
having  to  be  opened  up  for  cleaning. 

The  interest  of  engineers  at  the  pres- 
ent time  in  water  softening  methods  is 
remarkable,  and  a  very  large  majority 
of  them  will  agree  that  the  proper  plant 
to  treat  and  purify  feed  water  is  out- 
side of  the  boilers.  Softening  plants 
are  now  made  so  simjile  that  they  re- 
quire but  little  attention  for  satisfac- 
tory operation.  In  addition  they  are 
made  in  sizes  suitable  for  boilers  of 
from  "i.")  horse  power  up  to  any  capacity 
desired  :  the  price  of  the  plants  is  low 
enough  to  be  within  reach  of  any  owner 
of  a  boiler  ])lant.  The  fuel  saving,  and 
saving  in  labor  and  repairs  for  the 
boilers  soon  pay  the  cost  of  the  invest- 
ment in  a  properly  designed  softening 
plant. 


-Ml.     Ii2    J.    Bready. 

muddy  and    clear.     There   is  no   qui 
tion  but  I  bat  an  engineer  ^^■oul(l  elion 
a    ch'ar   soft    water   for   lioiler    feed 
given   his  eboiee. 

If  nature  and  the  man  who  locati 
a   eertain   power  plant   have   failed 
]iroviile  such  a  water,  it  is  good  lui: 
ness    to   get    it    by    any   means    with 
power.    This  elear.  ]>erfectly  soft  watt 
produced  at  a  minimum  of  expense 
what  all  engineers  have  been  trying 
olnain  for  years.     With  this  oliject 
l)e   obtained    in    mind.    I   will    deseri 
some  oF  tJie  plants  that  have  been  us 
and  the  ]irogrc-s  that  has  lieen  made. 

(47) 


Figure  1  illustrates  the  earliest  form 
of  water  softener  used  for  power  plants! 
It  was  develo])ed  after  the  engineers 
icrognizeil  the  faet  that  it  did  not  pay 
to  make  a  wati't  softening  plant  out  of 
the  iMuler. 

Tills  jihmt  is  known  as  an  intermit- 
tent water  softener.  The  tanks  are 
usually  made  of  wood.  The  chemicals 
ii-uallv  ii-ed  are  lime  and  soda  ash. 
They  are  addi'd  first  to  one  tank  of  liard 
water  and  then  to  the  other.  The  water 
and  cheinieals  are  stirred  together  and 
allowed  to  settle.  In  this  way  each  tank 
goes  through  a  cycle  of  operations;  fill- 
ing, charging,  atritatiug.  settling  and 
tinally  emptyiiiL;'.  The  results  obtained 
de})end  on  the  eare  used  in  testing  the 
hard  wati/r  at  the  time  the  tanks  are 
filleil  and  preparing  the  charges  of 
chemitals  to  suit  the  analysis  of  the 
water.  With  a  \ariable  water  extreme 
care  is  needed.  Tlie  time  of  agitation, 
amount  of  ohi  sludge  left  in  the  tanks 
and  the  prtjper  hltering  of  the  softened 
water,  all  atfect  the  results  oljtained. 
The  space  occupied  liy  this  ai>])aratHs 
and  the  labor  ami  time  requireil  for  its 
]iro|u'i-  (i]ieralioii  hi-ouglit  on  the  market 
the  ruiitiiiuous  softener. 

Fiiiiire  ■-'  shows  what  is  known  as  the 
roniiiiuous  type  water  softener.  It  was 
tii'st  develo|>ed  to  avoid  some  of  the 
labor  eoniieeted  with  the  operation  of 
iuterniiltiMit  softeners  and  to  jirojiortioll 
auloiiiatieallv  the  lime  and  soda  a<li 
to  -uit  the  ami>unt  of  hani  water  tlow- 
iiig  to  the  softener.  A  charge  of  eliem- 
ieals  is  made  uj)  usually  once  in  twelve 
hours  and  as  the  hard  water  flows  into 
the  to])  of  The  softener  the  chemicals 
are  propoi'tioiied  to  the  quantity  id'  liard 
water   enlerim:.      I'suallv   the   iiiixlure 
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It   is  a  prniilcni  nii  winch  iniicli  lhni|e|it.  -ar\    alsn  In   lieinv  ilial    llic  li-ls  nii   llic 

lalinr.   and    iiiniic\"    lia\i'   hccn    c\pciided.  w  alc|-  lca\  iiii:  1  lie  Iml   >nf|ciicr  w  il  I   \:\v\ 

Willi  such   waicrs  an    iiilcriiiil  leiil    ,-nfi-  in   prnpni-limi  in  the  aiimimi  id' cniidcii- 

I'licr  is  hc-i    in   priiicipli'  a>  llie  a\craec  salinii    and    llial    ir    is   iml    prn]icr  cnei- 

cninpnsilinii    (  hanliie-- I    nf   a    lank    I'lill  liciTiiiL:'   firacliei'   In    use   a    1  liciiiinslal  ii- 

nf     wali'l'     (-an      lie     dclcrinilled      li\-     test.  \  al  \  e   In   keep  npcll   llcalcrs   liji  tn  Imil  illi; 

llnwc\er.  the  rcsidlv  (ililaiiied  li\   citlicf  leniperaUi ro   witli    li\('  steam,  in   nrder 

mcllind    depend    \erv    dclinitch    nii    llic  In  snfleii  w  aler.  i !'  it  can  he  done  in  am 

care  and  sk'ill  nf  llie  snfteiicr  alleiidaiil.  nllicr    wav.       in    maii\-    nf    the    larecsi 

Il    wa-    fivi|iieiitly    Iniiml    that    Iml    nr  pnwer    plaiils.    the    re(|ii  irciiienl>    of    llic 

warm     water     wa-     a\ailalilc     in     lar^'e  plaiiN  arc  such  lliat  the  feed  water  will 

(piantilie-  and   could   he   piiniped    In  Ihc  run    I'vinn   ISII-    I-'  nv  less,  up  In  ".'In     F. 

snlU'iicr  and    treated    in   1  he  eniil  iniinii>  sn  that  if  ljniliii.2;  teinperalures  arc  iicc- 

iiiacliiiie.      Tlii-   water  eaiiie    fmiii   enii-  e.-sary   for  elieinical    reaeliniis   and    dns- 

dcnsers.  etc..  and  ^nflciicd   iimrc  rapidU"  a^c  id'  (dicmicals  there  will   lie  Mirialinll 

and  tli(UMni;iil V  than  enid  water  did.  in   results  when  the  Icmpcratiirc  \aric.~. 

.\t   sniiic  plants  larec  ainnimls  of  ex-  If    niie    is    haiidline-    a    \ariahlc    walcr, 

liaust   .'^teaiii    Were  a\ailalilc  and    In  lake  there    is  still    a    further  chance   for  over 

;i(lvanta,ec    of    llii>    ihe    heater    .-oflcncr  and   iimler  I  realmenl. 

shown    in    I'du'iirc   '■)   \\:\<   dcM'Inped.  Il    is  a    klmwii    fad    that    in   snflenine- 

'I'lic   water  enter-   llie   heater.    I'nllnw>  Willi    lime   and    ,-nda   a>li    il    is   iicccs^arx 

Ihc    eeiieral    eniir>c    as    ill    a    eniiliiiiinu>  In    Use   ail    exccss   n I'  chemicals   In   Soflcll 

S(d'leiier  and   linall\'  pa--c-  ihroiieii  sand  the  water.      If  the  water  \aries  in   liard- 

lillers.      The    lic-t    rc-idl.-    are   ohlaincd  iicss  it  may  he   imprnpcrh'    ircaicd   and 

w  hell     liniliiiL:'    temperatures    are     ii-cd.  rciidcivd  unlit  f(n-  imliistrial  and  dnnics- 


A    double    uiit    vertical    pressure    Zcohtc    softener,    similar    in    principle    to    that    represented    in    Figure    4. 


I  i(    ii>c  a-  well  a>  iinsnilalile  I'nr  Imiler-. 

<  Mien  ihe  prccipilalcs  remain  in  such 

a  cniidil  inn   that    llie\-  will   pa>s  llirniii;li 

I  lie  sand  lilteis  and  lime  ii|i  feed  piiiiip>. 
hoi  and  cold  water  pipe  lines,  and  iii- 
.jedor-.  eail-in;;  e\]icll>e  and  dillicullv. 
■|'lii>  limine  up  (u-  cIneLi'ilie  nf  water 
line-,  c.icdnr-.  and  pump-  can  he 
a\nidc(l  in  lakiiie  adxanlaec  nf  the 
pr((erc--  made  in   water  snl'lciiiiie'. 

The  LT'ial  in  walcr  -nl'lciiiiie'  practice 
is  a  (dear  water,  eniitainiim'  iin  hardness. 
In  he  ee(.ii(miieally  ohlaiiied  with  a  sim- 
ple apparatii-.  Such  walcr  can  lie  oli- 
taiiicd  from  the  sol'lciier  shown  in 
Fi.e-nre  I.  The  water  has  no  hai-dness. 
It  is  known  coniincreialK  a-  Zero  water. 

II  will  iiol  make  -cale.  -Indue,  or  iniid 
when  n-ed  for  Imilcr  piirpn-es.  The 
water  enters  the  plant  under  ]iressiire 
and  lea\cs  under  pressure.  The  plant 
slinwii  in  ihi-  sicdcli  is  a  Zenlile  waliu- 
sol'lciier.  Il  |iro(luccs  water  of  Zer(( 
hardiio-.  -iiilalilc  for  hoiler.  industrial 
and  domestic  ii>c.  h  is  tlieorel  ically 
and  adnally  impossihlc.  even  if  the 
read  mil  cniild  lie  dri\cii  tn  cninplelinn. 
In  produce  Zcr((  hardm-s  walcr  li\  the 
precipitation  or  lime-soda  procos  as  the 
precipitates  tlicinsel\-cs  are  soliihle  in 
water.  In  this  fnnn  of  apparatus  the 
water  enters  the  -feel  lank'  under  pres- 
-iirc  al  .1  and  pas-c<  lliroi|e-li  the  lied  of 
Zenliti'  malcrial  //  with  \\  liicli  the  tank 
is  lillcd.  'idii>  material  lla^  the  pnwer 
(if  exchanunie  -ndiiim  fnr  calcium  and 
iiiaeiicsiniii  in  the  prncos  nf  Miflcnine 
water.  The  -nft  water  lca\cs  the  snft- 
eiicr under  pressure  at  ' '. 

.\n  clicmicals  are  added  and  the  nie- 
chanical  prnhlcin  i<\'  contr'dlinu'  the 
feed  of  idicmicals  isa\ni(lcd.  A]i\'  \ari- 
atinii  in  the  hardiie-s  (d'  the  raw  water 
is  antnmat  icall  \"  lakeii  care  (d'  without 
constant   eheinical    toliiiL;   or  ad.jnstin.u 

of    U-i'i]   dcMcc-.       When   the  s,,ftc|ier   has 

taken  care  of  its  rated  eapacily.  the 
Zeolite  coiitaiiic(l  in  the  slicll  is  liroiiLi'ht 
hack  to  its  orieinal  eoiiditinn  hv  passing 
flirniieh  il  a  -nlnlinii  "(  eninninn  salt. 
Tlii-  sail  soliitinii  pasM'-  from  tank  l> 
lip  thronuh  llie  Zenlile  IkmI  (or  solllc- 
liincs  down  depeiidiiiii'  upon  the  partic- 
ular dc-i.eii  nf  the  a]ipa rains  for  the  case 
(o  he  handled  I  and  ihroiiuh  pipe  A'  to  | 
the  sewer.  carr\  iiiu  nif  all  -cale-f(U'iiiin.i;'  ' 
nialcrials  in  clear  soliitinii.  Xo  sliidc;e 
is  I'nrmcd  and  im  prohlem  nf  sludge  dis- 
pnsal  exisls.  .\  iiiclcr  is  prn\ide(l  to 
indieate  when  the  Mh'leiicr  has  pa>se(l 
Ihe  (pianliu  nf  water  il  was  (le>iene(l  to 
sni'lcll  and  a  silil]ile  lest  is  made  t(i 
(dieck  the  rcsiill  when  x\(irkine'  on  a 
walcr  (d'  \  ar\  iiiu  hardncs-. 

1 1  (-an  he  rcadil)  seen  that  hy  inslall- 
iiie-  a  sid'tclier  of  this  type  to  e-ixc  th(^ 
desired  eiipaeity  (d'  water  at  its  hardest 
|ierind.  thai  the  ])nssihililics  i>(  n\cr  or 
under  ircalnienl  are  eliininalcd  in  tlie 
ca-e  of  a  \arialilc  water.     To  fuilher  il- 
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lust  rate  I  hi>  |inint  aiiil  al<ii  In  i:i\c  a  >|ic-  Figure  '<  i>  a   ri|>io(|ii(  t  mn  dl'  a  largr  In  a  large  well  kiiDWii  nuuiuraeturliig 

i-itie    case    III'    ilie    inslallal  inn    nf    sueli  <rale  cliarl   kepi    liv  t  he  n|ieral  ing  eiigi-  eniieein   a   slmrl   (li>lanee   li Cliieagn 

e(|ui]illlelll    llnle    l'"lgui-e    "i.  Ueer    n  I'     |||e     II  a  lu  IMl'I'sle)      riallt.        'I'lie  a         /enllle        waler        Mil'tellel-        liaildle- 

'I'liis  1^  a  re|ini.luitinn  nl' a  eliarl  ke|>l  \erlieal    >eale    ileiinles    grains    nf    iiai'il-  1 .0.Sd.dOii   gallnn>   of    ualer    I'nr    l.oilers 

li>   llie  llaniniersiev  Maniiraeluring  Cn..  iiess    |iergallnn.      The    n|i|ier   snliil    line  evei'v    -.'I     linurs.       The    relurii    enndeii- 

nf    (iarlielil.     \.    .1.        The    e\|>eriellee    nf  shnW  s     the     tnlal      liarilne»     i>\'     the     r.wv  >ale      is      negllgillle      sii      Ihal       the      I'eed 

this    enni|ian\     nia\-    lie    eileij    a-    an    e\-  water  >n|i|il\.     The  ijnl  teil  Mne~  imlieale  water    i>    ahmit     Kill    per    eeiil    makeup, 

ample     lieeau>e     lliev     hail     iiM'il     niher  hardiio-  nl   -nrteiied   water.  In  a  lai-ge  eeiiiral  slalinii  jjlaiil   in  Chi- 

fnrms  III  water  Ireating  ei|uipmenl.  and  .\fler   iii-lalMii-    the   new    water. ^nl't-  '"•':-"     1' ppn>ile     nf    this     ennditimi 

had    kept     reenrds    wlllell    eiinid    he    emn-  ener.  Zerii   waler  wa>  dell\ereil    frnm   the  ''^ists.        h'eturn    ennden>ate    am. .lints    In 

pare.l     wilh     Ihe     re>iilt>    ..f    Ih.'     latesl  -nfti.iier-  Ihrnii'di  a   \er\    hue.   traiismi>-  ''"'    l"'"'    '■''"'■    I  li''i'''l'">'''    'li''    '"'I'l'i'    l''''''l 

equipnienl    in>lalle.l.  Hiin  line  inthe  hndei-.  Fiir-nm,.  p,.ri,.i|  '"^'l^''"!'    I"    I'"    snltem-d    is    nnly    :.    ]iei- 

Tin-   lir a-  Iwn  h,.der  plaiit>.  mie  nf    lime    the    /..m    wal,-r    .|i>~..Im.,|    lh.>  -enl  nl  I  he  mtal  w  ater  evapnrated.  How- 

,     ■  ,;,         I-  I-,      1  ,    1         ,       ,    1  I       ,.  ,1  I     ,1         ■•  e\er.  Ilii>  . I  per  eent  amounts  In -.'SS. mill 

.■nli>l>tliiM    III     Ii\e    hnri/nnlal    water    tlihe  ^-aie     Irnni      these     pipe>     ami      Iherelnre  II  ■         ,,     I  ,         ./       I-  , 

II         I  ..III,,.,.  .  .  .        II,-  ,•   I        I  u'allnii-  111   ■.' I    hniirs  an. I  a  Aenli C  i.  ant 

'"'"'■■    ''^^"'-;'  ""^'     "I    1-"^"  I'd'..  I  "•  ~l  — I    a    hall    gram    nr    nmre   .,      hard-  ' „,|„^  ,|„^   |„„|,„.   |.„..,|   ^         |^.^ 

;"'"■'■  ''^'\":-  ,;'"■""•     ""  ''-i;-   ";'"■'■  "'I-  '■•-  ^'<  >  ";  I '•;■-     .^^  -""  -  'l"^  "I'l  in  l.m ■  ihes,.  phmts.  ilL  nothing 

li-l'..    or    a     ,i;raml     l.ilal     limler    ImrM.-  wa-  iinled   at    lli..  iKiiler-  ,.in.l    ri'inained  „.,,,|_  ^^aU^r  li..aters.  Imiler  Feed  pumps. 

I"'"*'''"l  "-"''^'. niial  ratine.     All  Imd-  ...n.lanl.  |„„|,,,.    r,.eil    line>.    I... tiers    and    l.lnw-ntT 

I'l-s  are   li.iVW  .      Minimiiiii   reliirn.-  were  1 1  will  he  iinled  I  hat  in  a  general  way  |||||,<    .i,.,,    niaintaiiie.l    in    a    si.ale-    and 

I"  ]"''■  '■''"'■""  'li'i'    I'    wa>  ii(...essar\    to  I  he    \,.|riali..n    in    har.lii.'ss   ..t    the    snft-  sliid"-e-rree  ..nndil  inn 

ligure  on    -.'li;.!!!!!)  galloii>    111    -.M    hours  ..ii,..|    w-ah-r   .l..|i\,.re,l    I.n    the    I -sn.la  '     'fh,,  ...fleneil  waler  iis,.d   Inr  makeup 

lor  ho, I. .r  I.....I  piirpi.s..s.  plaiil    eon.espoii.ls    t..    the    \ari,.itioii>    in  has  |,een   prodii..ed   at   a    rraclmn  of  the 

Ihe    waler    Mipply    eoine-     Ironi     HI  liardne>s  of  I  li..   raw    w  al,.r  -iippl  v.      In  eost.    ineludine-    iiiLu'eM    on    the   mve.st- 

artesian    wells    \ar\iiig    in    .h.plli    Ir tlier    words,    when    the    raw    \\ater    in-  ment.  oiieratiii"-  |.o>t.   steam    used    etc 

I  l.-|    lV,.t   III   -.'.Ml   feet.      The   harilm.»   i>  .-reased   in   liardne^.-.  the  M.rieiied   water  ,,|.   „.||„,    ,||siilled    ma'k.'iip   water  would' 

\ariahle.  ami  showed  a  ma\iiiiiini  of  Hi  wa>    mil    dosi^.l    with    e\tre a(...|i|.ai.y  ,.,,st.      In   prodii<.iiie'  this  s.d'l    water  the 

grains  pi'i-  gallon  ami  a   minimum  ..I'  ~<  and    tlii'i-elore    showed    a    \ariatioii    ai-  \\;,fk   has  all    I n   .hnie   in    piissin.''  the 

,g-niins.  ihough   ill  a   verv  iiiieerLim   maiiner.  „-at..r    thr.meli    the    Ze,,lite    water'soft- 

The    e,|uipm..nt    ..|iiisi>l>    III     two     I.I  Slnirilv   afl.'r  the    iii>tallal  loii   ..f   the  ,,,|,,|.    ^^^^^\^.^■    p|.,..siiiv ;    the    iroiihle    of 

hiehes  diameter  l.v  1(1  leet  .s  imh,.,  Iniie  11. .w   wal.'r  >.irt,.|ier  the  hardne.,-  of  ih..  .eale    formation    ami    priming    has    not 

/I'olite     water     solti'm'r>.     whiih     were  raw     water    imri'ased    \ery    ....iisi.l.'rahly  In.,.)!  transferred    from   tli.'   hollers  to  a 

pla..eil    Ml    opi^rali..!!    on    S..pl..ml,..|.    K.  ,.|iid  it  is  important  t..  ii.. I. •  t  hat  ii.i  \  an-  .lislilliiie.   apparatus.      The   water   itself 

I!'-.'".      I'ri.ir  to  this  luslallatioii  a  Inn..-  almns   iii    liar.lii...ss  wer,.  .au-.'.l   hv  llii.~  ,,  ,.|, ,;,,..'  nalurallv  alkaline  ami   thus  of 

soda  wali'i'  .-olleiier  ..I   app|...\..il  .I..>il:ii  jael.      .Vltli.nigli    operating   on    a    wal..r  itself     non-(.in'rosi\e.        .\]w     dissohed 

was  in  ii>e  w  hi.h  r.Mlii.-.'.l  th..  total  har.l-  >upplv    liri\    p.'r   .-.■lit    harder    than    the  -ases  are  liheral(.i|  in  properh-  .li'siu'iie.l 

iiess  .if  the  \\:\\rv  to  ne,.irlv  ."i  uraiiis  per  plant   was  . I. .sign... I    lor.  /..r.i  wat.'f  \\a>  npen   feed    water  heaters  nf   lar.'-e  eaiia- 

galliin.      In  spite  nf  this  I  miilile  was  e\-  eoiistant  ly  ileli\ered   from   t  h.'  softeners.  |.|,v.      Tli.'re   is  no  suspended   iiTatter  in 

porieiii....|.       The     storag.'     tank's     \\'e|...  ami  t  his  w  it  li.iiit  aii\-  i-M  ra  n-gem-rat  i.ui  tlii'    water   and    none    .-an    form,    so   the 

lini'd  with  a  deposit  .,r  s.-alv  s,-iim.     Th..  .ir  .-p.Mial  ..p.'rat  i..n.  l„,j|,,|.  |,],,^v-.,|f  is  l.r..ue|it  t.i  a  in'inimuni 

'""''■I'"  ''■■"!  I"  '«•  '•l''iiiu..l  r^rn    thr If  th.'  si/.-  ol  the  soft.. II. .r  is  ,..irr,M-t Iv  ;|„d  within  .lelinite  e.mtr.il  of  the  plant 

hiiir  weeks   and    -nu-,-  .ul    w..i-    ii>...l    lor  -i.|,...|...l    |..    tak..    .-,.ir..    ..t    the    i.ei|iiir...|  ,,p,,|.at.,i..       I'.lnwine-    .l.iwn    l.e...,mes    an 

l''i'-l-    'I i'l''-V    h'l'    hii|.i,...l-.,iit    tiilie>  Mill •   nl    wal.'!-,    the    wat..r    frniii    ih..  a....iirati.  ami    rniinii..  matl.'r  and  imt  a 

wa<  Nerv  .■.iii~iil..rahl...  Th.. -.-al..  loriii...|  >ofi..m.r  is  alwavs  .d'  /..'r..  har.ln..».      If  niatter    of     um-ertamtv    as     when     sus- 

Iroiii    th..    Iini.'-s.i.la    t|...at...l    \\n\i-v    was  a  plant  is  seri.iiisl  v  lAerloa.l.'.l.  t  he  w.irst  pi.n.le.l    mall.'r    I'r.uii    \ari.ius   eauses   is 

>.d'l    and    lik.'   .Ir\"    ..lav.    \..|.v    i-riiiiili|\.  p.issihl.'  ..|f...t    w.mlil    1...  iIl-iI    th..   wat..i.  pn'si'iit 

l-'.iaming  an. I   priming  aN..  ..|.|.iirri..l.  wiiiiM   ha\.'  a  slielit   liar. In.. ss.  (Continued  on   page  7,V 


Figure   5.      Operating    chart    of    a   water    softening   plant,    contrasting    the    hme-soda,   and    Zeohte  processes,   in   effective 
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PREPARATION  OF  COAL  FOR  THE  WESTERN  MARKET 


By 


BENEDICT  SHUBART,  '99 


WKSTEEX  market  demands 
rreate  differences  in  mining 
and  preparation  lietweeu  East 
and  "West  that  make  it  almost  impossi- 
ble for  eastern  engineers  to  design  a 
successful  plant  for  a  western  mine.  In 
the  East  the  market  ileniaml  is  largely 
for  steam  coal.  Tlie  domestic  demand 
is  subordinate.  The  large  demand  is 
therefore  for  small  coal,  and  little  at- 
tempt is  made  to  produce  a  large  per- 
centage of  lump  coal.  Freight  hauls 
are  short,  and  the  freight  rate  is  a  com- 
paratively small  part  of  the  total  cost 
to  the  consumer.  In  the  West  these 
conditions  are  almost  inconceivably  re- 
versed. The  steam  demand  is  small, 
the  ordinary  steam  coal  user  does  not 
buy  in  large  quantity,  and  lie  has  the 
choice  of  a  wide  market.  As  a  result, 
the  small  sizes  of  coal  are  sold  at  a  price 
below  the  cost  of  production,  even  in  a 
good  general  market.  The  domestic 
demand  for  large  coal  regulates  produc- 
tion. Steam  coal  is  a  by-product.  Every 
effort  is  spent  to  secure,  not  only  the 
largest  propdrtion  of  large  coal,  but 
also  the  almormally  large  coal  that  is 
demanded  by  the  domestic  trade  in  the 
West.  Strange  to  say,  the  average 
household  user  will  pay  a  fancy  price  for 
coal  so  big  that  it  must  be  broken  up 
liy  pick  lie  fore  it  can  be  used. 

Tliis  strange  lack  of  balance  between 
steam  and  domestic  users  produces  a 
condition  that  is  puzzling  to  the  oper- 
ator, and  keeps  him  continnally  wor- 
ried, if  he  expects  to  leaM'  the  balance 
on  the  right  side  of  his  ledger.  When 
the  domestic  demand  is  good  and  the 
steam  demand  light,  there  is  an  exce^- 
of  the  small  sizes.  Frequently  it  i~ 
necessary  to  dump  these  small  sizes,  anil 
much  of  this  coal  is  never  reclaimed.  It 
is  not  only  a  dead  loss.  Init  there  is  an 
additional  expense  incurred  in  getting 
rid  of  it.  All  this  must  lie  charge. I 
against  the  larger  sizes  of  coal  for  the 
domestic  user.  At  times,  particularly 
in  the  summer,  the  domestic  demand  i.- 
non-existent.  The  steam  demand  must 
be  taken  care  of,  so  the  operator  is 
given  the  pleasing  prospect  of  taking 
what  is  normally  his  best  coal,  crushing 
it  down  to  steam  sizes,  and  then  selling 
it  at  prices  that  are  frequently  less  than 
the  cost  of  producti(m. 

Western  freight  rates  on  coal  arr 
high.  Western  distances  are  long.  Coal 
shipped  from  Colorado  or  Xew  Mexicd 
to  California,  and  other  coast  points. 
carries  a  freight   rate  manv  times  the 


selling  price  of  the  coal  at  the  mine.  If 
tlie  operator  is  in  a\(iid  ciimplniius,  ad- 
justments, and  loss  of  trade,  he  must 
and  does  use  every  effort  to  secure  the 
most  perfect  se])aration  of  each  size,  sci 
as  to  avoid  degradation  and  car  bottoms. 

Another  condition  unusual  in  ihe 
East  is  that  of  box-car  coal.  Tlu^  i-oast 
trade  demands  that  practically  all  large- 
size  coal  be  shipped  in  Ijox-cars.  There 
are  several  reasons  for  this,  two  of  the 
most  important  being  the  actual  degra- 
ilation  the  coal  undergoes  in  open  cars 
when  shiiiped  these  long  di.-tances.  and 
the  actual  loss  through  pilferage  during 
the  many  days"  journey  and  the  many 
long  stops  made  in  cold  weatliei'  at 
points  where  the  coal  is  pitifully  needed 
by  the  poor. 

These  conditions  have  (le\el(ipe(l  a 
system  of  handling  and  sepai'ation  in 
the  West  that  is  entirely  different  from 
eastern  methods.  In  the  East,  the  run- 
of-mine  tipple  is  not  uncommon.  There 
is  scarcely  a  single  one  in  the  West. 
In  the  East,  many  of  even  the  largest 
tipples  have  plain  gravity  screens  with 
two  or  three  loading  tracks.  There  is 
no  such  tipple  in  tlie  West.  The  result 
of  all  these  handicaps  is  the  develop- 
ment of  a  very  elaborate  system  of 
mining,  screening,  and  loading  coal 
that  is  highly  efficient  and  curres|iond- 
ingly  expensive. 


Starting  in  the  mine,  the  mining  svs- 
lem  itself  is  laid  out  so  as  to  secure  the 
greatest  percentage  of  large  coal.  This 
geiun-al  statenuait  musi  lie  modified  to 
admit  that  the  first  demand  of  any 
mining  system  in  the  West  is  that  of 
safety.  Several  unfortunale.  seemingly 
unavoidable,  explosions  have  trained 
the  westei'n  operator  to  put  safety  first. 
This  too  demands  the  production  of 
large  c<ial.  Heavy  shooting  and  break- 
ing of  coal  produces  dust,  which  has 
been  found  to  be  the  most  menacing  in- 
gredient of  mining  danger. 

At  the  tipple,  the  dumjiing  is  ar- 
ranged so  as  to  get  a  mininmm  amount 
of  breakage,  together  with  as  perfect  a 
sizing  as  jiossible  with  no  undersize  left 
in  any  ]>articular  grade  of  coal.  Break- 
age, of  course.  Would  increase  the 
amount  of  snudl  coal  shipjied,  with  a 
decrease  in  the  market  value.  Small 
coal  mixed  in  the  larger  sizes  means 
complaints,  deductions,  and  possible 
loss  of  trade.  Tlie  apparatus  on  the 
tipple  is  consequently  quite  elaborate 
and  intricate. 

After  the  trip  of  cars  is  delivered  at 
the  tipple,  it  is  fed  by  a  car  haul  into 
a  rotary  dump,  which  turns  the  car  com- 
pletely over  and  empties  the  coal  into 
the  feed  bojiper.  from  which  it  is  fed 
out  either  by  a  reciprocating  feeder, 
i-onsisting  nf  a  plate  that  oscillates  to 
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mill  I'mi.  Ml'  li\  ii  cciinrvdi'  feeder  iiinili 
ll|i  iif  a  iiimviiil:'  >tcel  :l|inin  wlliell  eiill- 
\eVS    llle    e.'al     >l(i\\"ly    nlll    (if    ihe    l|il|i|ie|- 

ami     dixliai-L;-!'-    ii     iiitu    ilie    >liaklnu' 

^:(■l•l'(■n. 

Sliakilli;'  >el'rens  ill  tlie  \\"e,-l  are  n>il- 
ally  liinjz'i'i'  iind  iiarniw  er  lliaii  llmse  in 
tlio  Kasl.  The  ly|iiral  -ereell  I-  -i\  leel 
ti)  I'i.udir  feet  wide  aiiil  I'nun  lliiiav  In 
Ini'ly-liM'  feet  luiii;'.  It  is  ii>iiall\  in 
tun  seeliiin.-.  shaken  h\  eeeelitries  wiiiili 
are  -II  >et  as  In  oppose  tlle  llinlimi  id'  I  he 
tun  -e|-een~,  pfeVC'Iltllll,'  e\ee>~l\e  Njhra- 
lioll  of  llie  li]iple.  'I'hese  ImiL;-  selve|i> 
are  iieee--ar\  ill  nrder  to  -pan  tlie  iin- 
ii>iial  niinilier  of  hiadini;  traiiv^  rai'el\ 
le-s  tlian  fniir.  and  frei|iientl\  up  to  -iv 
in  iiiiiiilier. 

Tile  -liakillL!'  M-reeii-  ii-iiallv  ha\e 
plate  liiittoiii>  eoiitainiiii;'  eireiilar  |ier- 
foratiiiiis     fi-oni     l"'s     iiiehe-     up    tu    s 

illelie-  ill  diameter.  These  -ereell,-  are 
Sll|iplelliellted  li\"  re--ereell  i  111;'  lliaehill- 
er\  uhleh  W  dl  he  de,-enheil  latel'.  A  set 
of      shakille'      screen-      \\"eie|is      ahiilll      >l\ 

toii>.  The  ^el■een,-  lia\e  an  o-iillal  iiii:' 
motion  id'  I'l  illehes  tu  s  iliehes.  »  it  h  a 
speed  id'  IMl  to  ]-.'(l  r.  p.  111. — iplite  a 
lar;_'i'  ma--  to  aeitate  mi  \ioleiitlv.  The 
noi'iiial  niimlier  of  sizes  made  hy  the 
well  eoiistrtleted  ti])]de  is  usually  ele\eii, 
riiligin,^  from  dust  to  lump  eoal  mer 
the  S  inch  pcid'oratioii.  and  iiieludinir 
rim-of-mine  eoal.  Sonie  niims.  pai- 
tieiilarly  diirine'  hard  times,  will  make 
faiiey  preparat  imis  ol'  uiiu>ual  sizes  in 
ordei'  to  seeiire  a  trade  aihantaee.  and 
most  tipples  ari'  de-iu'iied  sii  that  >iieh 
eompeiii  ion  can  he  met . 

l-"i'om  the  main  shaker  <ei'een.  the 
eoal   ma\   n'n  direetly  to  i^niidola  ears  or 

hii\-eais.  hill  late  praetiee  rei|ui|-es  that 
the  lar-er  sizes  of  eoal  (all  ahnve  slaek 
or     l"',^     illehi-    eoal  )     he    -hakeli     l^viltly 

oiilo    loadiiiL;-    1 Ills    fnr    eleaiiim;-    and 

for  ;:enlle  liiadine-  into  the  ears.  \\'here 
■  ipeii    ears    oiilv    are    il.-ed.    the    loadiim' 

hnom      is     a     >ilUple     propositinll.     eiill-i-l- 

inir  of  a  -traiiiht  apron  enineynr. 
pi\ipteil  at  the  midille.  and  liinii;-  at  one 
end  h\  a  -mall  eleetrie  hoi-t  whieli 
rai-es  nr  lewers  it  at  the  operator's 
toiudi. 

For  most  mines,  it  is  iieeessary  to 
install  an  eiiiirelv  diirereiil  tvpe  of 
hniilll  Ml  a-  In  he  prepared  In  Inail  either 
npeii  ear>  i>v  hii\-ears  wdtlmut  drn]ipaL;e 

nf  eiial.  Fnr  this  Wnrk  Ihe  Fillk-liell 
Cniiipanv  ha^  ile\elnpeil  the  Knii\  load- 

iiiLT  hooiii.  eonsistinLr  of  u  1 Ill  similar 

to  ihn-e  alread\-  nientinlied  except  that 
it  i-  pi\nleil  at  the  feci d villi:  end.  allnu- 
iiiLr  it  In  lie  swuiisr  laterally  as  well  as 
raised  and  Inwered.  This  same  honin. 
when  InadiiiL:  a  hnx-ear.  will  swim: 
alnii,i:>ide  .-n  a>  In  he  parallel  with  the 
<-ar  tn  disc-liai-fre  the  coal  into  the  hox- 
<ar  (diiilc.  rt  is  quite  coninifin  now  to 
use  a  mechanieal  box-car  chute  in  place 
of  the  old  si'avity  chute.  The  gravity 
chute  is  simply  an  inclined  chute  which 


lead-    Ihe   coal    frnlii    Ihc   end    nf   the    Inad-  hefnre      it      i-     InaiU'd      inln     the     car>.      ill 

lllg    h II     mill    Ihc    -ide    of    the    hnx-ear  nriler   In    lVllln\e   tile    la-l    1  lace-   i  if   Mml  Ii 

and     iinin     the     Imx-car     Inader.       Tlii-  coal.      Three   tvpi'S   nf    re-,-creeiiiiig  ap- 

.ui\i's  eerlain    lueakagc.   and    in    \  iew    nf  paral  ii- are  in  use  :  the  rc\ol\  ing  screen. 

~oi f  liie  \er\    hir-e  coal   lo   he  hall-  which    I-   the   usual    cylindrical   screen; 

died.    fiei|ueiiii\    doe-    noi    lea\e    siilli-  I  he  Ilex  ihic  hanger  sciVen.  a  device  pat- 

liiiil    clearance   hclween    I  he  i  Inile  and  cnted  hy  the  Tdnk-Bclt  ('oiii]);my.  which 

Ihe  lop  .,(  Ihe  hnx-ear.     Tile  mechanical  i-  light.  \ery  llat.  and  i|iiite  ellicient  in 

aprmi.  w  hull  i-  mcrel\  a  -mall  coiiM'Mir.  handling   the   -mall    coal:    and    the    vi- 

is  made  -n  a-  In  run   in  and  mil   of  ihe  hraling  tvpe  of  Mieen  illustrated  by  (lie 

car  nil    wheel-.      W  hell   the  ear   i>   read\  Hummer   M-reeii   and   the   Link-Belt    vi- 

fnr  Inading.  the  cnii\e\nr  I-  run  inlo  ihe  hraling  screen.      .Screens  of  the  vibrat- 

car.    lea\ing    mie    end     prniediiig    mil.  ing    ly|)e    are   cnniparal  i\ely    short    and 

The  dial    i-  discharged   miin   ilii>  miter  arc  >et   at   xery  steep  angles.     'I'lie  lle.x- 

eiid    from    llle   Inading   hnnm.   and    it    is  ihle    hanger    screen    i-    nf    the    shaking 

ihell    ciili\e\eil    gentl\-     wilhill    and     laid  screen    type.    dri\en    h\     eccentrics    with 

iipnii    the   hnx-ear   Inader.  ahniil    i;    iiiclic-   iraM'l.   snpportcil   hy    1 

The    hnx-ear    loader    IS    aiinlher    cnii-  inch  hy  S  inch  a>li  Imards.     'I'lie   frame 

\e\nr  ile\icc    fnr   taking   the   cnal    frmii  is  alsn  nf  ash.  and  all  parts  arc  sn  fast- 

I  he  car  dnnr  and  placing  it    in  ihe  end,-  eiied    InLieilier    that    the    mntinn    of   the 

nf  ihe  car.     Udiere  men  -hinel  the  cnal.  eccentric   impart-  a   wdiip-like  action  to 

nr  where  the  cnal    i-  drnpped    Mnleiilly  ihe   mntinn    nf   tile  screi'n.  keeping  the 

iiiln  ihe  car.  the  hreakagi'  i-  great   and  cnal      disliirhed      and      increasing     the 

ihe    lahnr   cii>t    lica\"\".      In    fact,    where  screening  etliciencw     The  vibrating  type 

llle  iniinage  i-  large,  nicii  caniinl  slmxcl  ,i(   ,-creeii    run-    at    a    xery   high   s])eod, 

I'a-l  eiinueh  In  get  the  cnal  iiiln  the  car  r.'oii    In    l.siMi    xihratimis    per    minute, 

and    s e    ^-iicli    meclianieal    dexice    is  xvitli  a  cmiiparat i\ elx"  small  travel,  pos- 

iicce-,-arx.  sihiy  not  oxer  niie-sixteenth  of  an  inch. 

The    iiin-t    elahniate    aiid    expeiisixe  The   Hummer  tyjic   has   a   steid   screen 

part  nf  the  tipple  i- usually  the  cleaning  surface,    strung    at    dnimliead    tension. 

and   re-,-creening  apparatus.    The  -mall  oscillated  liy  the  motion  of  an  electric 

cnal.    ii-uallv  the   nut   cnal   and   smaller  fi(dd    induced    by    a    .special    generator. 

(dial     iiiider     •'!'-     inches)      must     he  The  Link-Belt  vibrating  screen  is  o])er- 

scrcened    se] la rat clx'.      This    is   screened  ated   liy   an    iinhalaneed   ]iulley.    rigidly 

at   a  M'parate  jiart   nf  the  ti]iple.     The  mounted   mi   the    frame,   running   at   a 

cnal    is    cniixexi-d    1  ix    hidt    coiixexors   of  high   spccd.     Tlicsc   scrccus  are   widely 

llighi   cniixeviirs  lip  tn  the  re-sii-ccii  i  iig  uscd  in  Screening  Ore,  and  are  iinxv  coni- 

-eiceiis.  where  it  is  dixided  into  iwn  nr  iiig  into  use  in  cnal  .screening. 

three  sizes.  ])laeed  ill  hiii>,  nr  Inadeil  ili-  Tile  Screening  of  the  coal  is  always 

lecllx-  inln  thecals.     Wdieie  it  is  loaded  a  serious  problem.     Practically  all  coal 

into  hills,  il   is  usually  run  oxer  smaller  cniiies  mil    nf   the   mine   xvith   a   certain 

screens  just  after  it  leaves  the  hiiis  and  aninunl    nf   fnreigii  matter  in   it.     This 
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niiiv  be  rock  or  slate  from  the  roof  or 
floor,  or  there  may  he  rock,  slate,  or 
bone  coal  streaks  in  the  coal  itself. 
Frequently,  sulphxir  balls  or  sulphur 
streaks  are  found  in  the  coal,  and. 
where  the  floor  is  soft,  dirt  is  often 
shoveled  up. 

The  method  of  removal  may  he  clas- 
sified under  four  separate  heads,  wash- 
ing with  water,  washing  with  air,  hand 
picking,  and  mechanical  picking.  The 
most  efficient  system  is  water  washing. 
Ter)-  elaborate  plants  are  constructed, 
costing  in  many  cases  as  much  as  oni 
million  dollars.  These  plants  are  essen- 
tially like  ore  washing  plants  in  thai 
they  use  water  jigs  and  concentratin.L^ 
tables.  However,  in  washing  coal,  tlif 
float  material  is  retained  as  the  cleaned 
coal,  while  the  heavier  material  is  either 
rejected  as  waste  or  re-treated  to  regain 
such  small  amount  of  coal  as  may  be 
left  in  it.  Such  a  plant,  with  its  raw 
cnal  feeding  system,  jigs,  concentrating 
table,  water  circulating  system,  eleva- 
tors and  conveyors  for  handling  the 
various  coals,  sizing  screens,  draining 
conveyors,  draining  bins,  and  slvidge  re- 
covery tanks,  forms  a  highly  specialized 
installation  and  one  that  requires  a 
great  deal  of  careful  study  and  design. 

The  increasing  demand  for  high 
grade  coke  and  fuel  has  increased  the 
use  of  the  very  delicate  concentrating 
tables,  such  as  the  Wilfley.  Overstrnm. 
Universal,  etc.  This  leads  to  the  sec- 
ond type  of  coal  cleaning  plants,  the 
air  table  plants.  A  ccmcentrating  taiile 
consists  of  a  large,  comparatively  flat 
deck,  set  at  a  slight  angle,  rapidly  oscil- 
lated by  various  mechanisms,  the  ma- 
terial being  carried  over  the  deck  of  the 
table  by  a  film  of  water.  The  tendency 
of  the  motion  is  to  segregate  the  heavier 
materials  from  the  lighter,  so  that  they 
are  discharged  at  different  points  along 
the  edge.  The  operation  of  the  air 
table  is  very  similar,  except  that  the  flat 
deck  has  thousands  of  small  perfora- 
tions through  which  air  is  forced,  pro- 
ducing an  air  film  Ijetween  the  deck  and 
the  coal,  floating  the  coal  on  air  very 
much  as  it  is  floated  on  the  water  and 
securing  substantially  the  same  degree 
of  separation.  Water  separation  is  of 
much  more  delicate  control,  but  in 
many  places  in  the  West  there  is  insuf- 
ficient water  and  the  use  of  air  is  almost 
imperative.  Another  great  advantage 
of  air  separation  is  the  dry  condition 
of  the  cleaned  coal,  as  opposed  to  the 
verv  wet  coal  from  the  water  washing 
plant.  This  ni't  only  yields  a  saving 
in  freight  cost,  but  it  also  prevents 
freezing.  Wliere  coal  is  shipped  long 
distances  at  freezing  temperatures,  the 
water   freezes   so   that    it    is   frequently 


coal    by    hand    picking 
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impossible  to  unload  water  washed  coal 
without  prevjiiusly  thawing  it. 

Hand  picking,  the  third  method  of 
cleaning,  is  a  system  of  picking  out  the 
refuse  l)y  hand  from  coal  being  moved 
in  a  comparatively  thin  stream  on  pick- 
ing tallies  or  circular  revolving  tables. 
Till-  picking  table  is  usually  a  steel 
apron  conveyor.  The  circular  revolving 
table  is  simply  an  annular  ring,  about 
forty-eight  inches  wide  and  ]iossilily 
twenty  feet  in  diameter,  laid  flat  on 
rollers  so  that  it  can  lie  revolved  about 
a  vertical  axis.  Pickers  stand  on  the 
inside  and  on  the  outside  of  this  ring. 
This  i<  a  somewhat  simpler  installation 
than  the  conveyor  picking  table,  and  it 
has  the  advantage  of  discharging  the 
coal  by  jilows  at  ]iractically  the  same 
]ioint  at  which  it  is  received.  The  con- 
veyor jiicking  table,  however,  has  tlie 
advantage  of  flexibilitv  in  loading  the 
CMial  at  various  heights,  with  consequent 
avoidance  of  breakage,  making  it  the 
favorite  type  in  the  West. 

The  fourth  system  of  cleaning,  me- 
chanical picking,  is  also  of  two  types, 
the  straight  chute  type  and  the  sjiiral 
type.  The  straight  chute  type  usually 
consists  of  an  inclined  chute  set  at  an 
angle  just  sufficient  to  cause  the  coal  to 
flow  with  a  reasonable  velocity.  Because 
of  its  roniiilniess.  the  rock  or  dirt  tend> 
to  lag.  The  chute  has  a  number  of  ad- 
justable gaps  which  the  coal  will  jumji. 
iiui  in  wiiieh  the  mck  is  trapped.  It  is 
a  rallier  crude  iiietbod  when  aiqilied  to 
bituminous  coal.  The  spiral  type  is 
similar  to  a  \ery  large  screw  conveyor 
set  vertically.  i"he  coal  is  discharged 
onto  thi<  eonvevor  at  the  top.  and  as  it 
runs  down  it  irains  velocity.  Here  airain. 
the  rock  lends  to  lag.  so  that  the  faster 


iii.i\ing  coal  will  take  the  outer  edge  of 
ilie  .-|iiral.  while  the  lagging  coal  will  be 
discliarged  closer  to  the  center.  The 
s]iiral  sui'faces  are  slightly  warjied.  and 
a  quite  thorough  system  of  adjustment 
of  warp  and  angle  is  provided  for.  For 
drv  coal,  evenly  sized,  and  witii  a  com- 
paratively regular  tyjie  of  fracture, 
the  spiral  machine  is  quite  efli- 
rient  more  so  in  the  small  sizes  than 
wlieu  hand  jdcking  is  employed.  Xone 
of  t!ie  four  systems,  excepting  hand 
picking,  is  suited  to  the  large  sizes  of 
coal.  Conversely,  hand  picking  is  ob- 
\ioiisly  nnsuited  to  the  small  sizes,  for 
it  reqiures  entirely  too  much  labor  in 
proportion  to  the  results  obtained. 

The  immense  culm  piles  always  seen 
abdut  a  coal  mine  show  the  large 
amount  of  rock  and  refuse  tliat  must 
be  handled.  Disposal  of  this  is  fre- 
quently a  problem,  for  it  can  rarely  be 
loaded  into  railroad  cars,  taken  away. 
and  diuu]H'd.  Usually  some  system  of 
convexors.  skip  cars,  or  aerial  bucket 
tramwav  is  demanded.  The  waste  dis- 
posal never  ceases  to  be  a  problem  of 
anun\nn(e  and   expeusi'. 

it  I-  a  i^eiieral  opinion  that  coal  niin- 
uvj.  i-  a  iiighly  lucrative  business.  As 
a  mailer  oi'  fact,  numy  mines  do  show 
onnd  jirotit.  Iiut  this  is  only  by  the  ex- 
i'l-ci-e  of  an  amount  of  care  and  effort 
that,  devoted  to  almost  any  other  line 
nf  b\isiness.  would  producc  even  greater 
imilii.  Success  in  coal  mining  requires 
imuuMise  investment,  systematic  opera- 
tion, a  constant  vigilance  for  salety. 
and,  most  inqiortaut  of  all.  a  .-^alcs 
organization  that  can  disjiosc  ot  its 
product  so  as  to  secure  tile  nece-^sary 
coiitinnily  of  jinidiiction. 
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THE  TANTALUM  ELECTROLYTIC  VALVE 


CLINTON  E.  STRYKER,  '17 

Electrical  Engineer,  Eansteel  Products  Company 

Tlll>;    ilov(-lo])iiieiit    1)1"   a    practical  a,L;r  .,r  ciin-cin   (liiiiii-   that    limr.      On,.  Where  two  in, Irpcndcnt   l)atterics  are 

eirctr.ilytie   rectilier   iisiii^  tanta-  ivsnit    ..f   this    hi-   in    the    Inrinal  k.ii   ..f  \„  he  cliaruv,!.  llie  c.niKrt  ion  shown  in 

hnn  as  the  valve  metal  is  the  r,-  ll,e    hin,    ,s    lliat    the    nvt r    ,s    more  Figure   le' n,av  he  iise.l.    This  rciiiires 

suit  ol  a  ^-rea    .leal  „t  experiment  ami  ellieieni    ai    lower    If ..Mtes.    he,.ause  „„|,  „„,  ,,,ti,i,,  ,,41  f^,.  ,^,1,  ]^.^^^^^^, 

smlvMMhelah.M'atonesotthelansteel  the   inne   |,er  alternation    ,s  greater  at  ami  at  the  same  time  has  the  advantages 

1  lodnels   (  ompaiiv.   hoth   on   the  recti-  sii,.  h   hv.ineinie-      .\>  I H'  t  inie  iviiuiriM  t-  f   u  i-,'     i-  Ti.    1       ni 

1;,.,.  .,,    ,,  I,    ,,   I      ■  ,1  ,   I  (      .   I  '  |UMio  ,,|  tull  wave  rectitication.     It  should  be 

liei   a>  Mieli  anil  on  the  metal  tantaliini.  ,  ■     1  ^i    ^  j.   n 

■  n     ,   1         .  ,        ,  I liorne  in  miml  that  tull  wave  rectinea- 

1  antaliini   is  a   rare  metal  ami    is  e\- 

tremel\'  (lilliciill  to  reliiie  ami  prodiiee 
in  a  iliictile  slate  suitahle  lor  rollm- 
ami  ilrawiiiL;-.  Its  oiilstamliii^  proper- 
ties are  a  lii^li  meltinu-  point  ami  frei- 
ihim  I'l-oiii  aiiil  corrosion.  Its  iiieltin,i;- 
point  is  ■.'::(i  ('  ;  its  ileiisily.  Kl.ii  ;  its 
ti'iisile  stri-ii,L;-|li.  |:;o,(l(Hl  ponmls  per 
siimire  inch;  its  elivtrical  resistiMl\. 
1  l.ii  iiiicrolinis  per  i-i'iil  imeler  cuhe  ai 
■'.")"  ( '  ;  ami  Us  temperature  cooHicieni 
of  rcsistam c.  (1. 110:;:;:,  piT  .IcMive  (  Viiti- 
.urade  at  '.'.V    ( '.      It   i>  iiiiaireeted  l,v  all 

acids  except    ll\llro||||o|.i,-.   heiim  Imilllllle 

t.i  the  .■irci-t>  of  a.pia  rc-ia. 

Taiilaliim.  aloiii;-  with  M'\eral  other 
metals,  particularly  al  inn  iniim.  po>- 
sesses  the  properly  of  allowinu-  l■leelron^ 

to   llow    fr it    into  an  I'h'ct  rol\-|c.  Init 

iiol    from    tl hvlrolvte   into    it.      This 

fai-t  make-  possihli'  the  .'le.  t  ro|\  I  le 
\al\c.  one  form  id'  which   is  the  elei-l  ro- 

lytic     rei-lillcr.       Till'    ll -v    of    eleol  ro- 

lytic  ri'i'lilicatioii  lias  m'\er  hi'i'ii  pro\en 
ami  two  hypotheses  are  in  use  al  pivsml. 

One   hvpolhesis  stales  that    the   ivcli- 

lyiiii:-  lilm  (onsisls  (d'  a  porous  laver  of  lor    lilni    h.niiation    is   praelieall\-    imh'-  i-iiil.     I'l  is  thereroiv  m^ccssarv  to  desi.ixn 

'"^I'ly    "liich    is    ]iarllv    lilled    with    -as  pendeiil  of  1  he  freipieia  y.  it   is  a  Mii.-dler  liltia's  which  will  meet  speciiic  re(|uire- 

■iiid    IS   impia-mcahle  to  all   -ases  cM.'pt  port  ion  of  1  he  1  imi.  ,,r  an  altermit  mn  at  nieiits    and    yet    stay    within    the    limit 

hydro-en.     Wdieii  the  \al\e  nielal  is  t  he  |.,\\     I'lvipieiicies   ihan   al    hi,-h    rre.|iien-  prescrihe.l   lor  the  cost  of  the  filter.     A 

anode.   o\y-i'ii    ions   will    move   toward  cies.      The   dillViviici'    in    ellieiemy    he-  typical  filter  circuit  is  shown  in  Figure 

it  hut.  sim-i'  Ihev  cannot    piiielrale  tlii'  Iwi'en  the  two  i-omiiion   freipicmies   ( •.'.",  ;!.     This  circuit  will  he  descrihed  later. 

i'«''lil'.\  ili.U     hliii.    no    current     will     tlow.  and  i;n  cveles )   is  not  -real  clioimh  to  he  In    anv    diMii-sioii    id'    reclilicrs    the 

\\'li''ii    it    lornis    Ihc   calhode.    hvdro-eii  of  an  v  ini  porlam-e.  ipiesi  ion  of  el1iriem-v  iisiiallv  causes  ar- 

l"ll^  "  ill    lll"^''  l""":l|-d    it    and.  <im'C  thev               levl  1  licat  loli    niav  I it  her   hal  f   wa\e  unmellt      hee:lll>e     ol'     ihe     eireel     of     Ihc 

can    penetrate    Ihe    lilm.    hvdro-eii    -as  or  I'lil  I   w  a\  e.     I  n   lial  f  wa  ve  ri'el  1  lical  ion  pecii  I  la  r  w,-i\  e   form   of   reel  1  lied  current 

will   he  -i\eii   oil'  and   eiirreiil   can    llow  .  luilv  one  ivi-l  ii'viii-  element    IS  rei|iiirei|.  on  \arious  Ivpes  of  meters.      I'^cry  clrr- 

^iii''''  III''  other  elcclroile  does  not    form  l''i-ure   la  shows  ihe  eoniiei  1  ions  of  a  trical  cii-inei'r  knows  that  a  pi'nuaneiit 

■1   lilm   ll   'l"i-^  ii'il   hindia-  the  passa,-e  of  nviilier  of  tins  ivpe.     Full  wa\c  redili-  ma-iiel    iiist  laimi'iit  and  an  elect  rodyna- 

"^.^■-'■ii-   'iii'l   eiiri-cnt    eaii    llow   into   the      |..-ili nav  he  ;ii-complished   hv   till'  ii-^e  luoiueler  instrument  when  connected  in 

i'''ll   li'"iii   il-  of  two  reelilier  cells  :ind  a  splil   second-  series  on  emit  in  iioiis  i-iirreiit  should  -ive 

'I'he    other    theory    of    rei-tiliealioii    is  .-iiA-   I  ransforiiier  as  shown   111   |-'i-iire   1  li.  the  same  readin-.     This  is  not   the  case 

that   Ihe  lilm  t  raps  o\  \ -en  -as.  w  h  leli   i-  ll   will   lii>  noted   that   the  two  lead  i']vr-  with    a    reelilied    eiirrent.    for    llii'   clec- 

id'    \er\     hi-h    eleilrical    resislam-e.    and  I  rode-  a  re  eleel  rieall\    loiinecleil.      Thi>  t  roil\  namoineter    ina\     ivail     lii-hcr    or 

ihiis    form,-   a   coalin-  of  an    insiilalin-  perniils  t  hi' i-onst  nut  mn  of  a  ihreeelei-  lower   than    the   pcrmaneiil    ma-net    iii- 

,-as  on    the   \al\c   metal    when    il    is   the  Irode    eell     lia\in-    two    tanlalnm    ehv-  >lriinient.      .\    little    ihon-ht    will    .-how 

anode.      On   the  other   half  of  the   wa\e  Iri.des    and    one    lead     eleit  rode.       Tin-  that   the  iliU'ercnce  in   reailiii-  is  due  to 

the  ow-ell    mo\e-  toward   the  othi'r  dec-  eonstrilclloll     IS    liein-    ll-ed     ill     Ihe     full  Ihe    I'ael     that    the    readin-s    of    Ihe    eli'c- 

Irode   hut    is   iiol    trapped.      It    t  lua'cfore  wn\e    radio    hatteiw    diar-er    which     1-  I  rodynaniometer  are  prii]iort  loiial  to  t  he 

escapes,  allowin-  till'  ciirrenl  to  llow.  shown    in    Fi-iire-.'.      Other  schemes  of  cH'cct  i\  e   (  r.  m.  s. )   value  of  t  he  current. 

In   cither  i-ase.   the   formalioii   of   the  cuiiiiecl  imi   are  eiitirelv   feasihle   for  oh-  while    ihe    readin-s    of    the    permanent 

reclif\iii-    lilm    reipiiri's   an   appreci.-ihle  lainiii-    full    wa\e   red  i  licat  ion,   hill    the  ma-iii't    inslriiment    are   proporl  imial   to 

perioil  of  lime  and  thi'i-e  is  a  sli-ht   leak-  one  shown   is  t  he  siin]dest.  the     average     \aliie.       When     the     wave 
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lion  is  only  sli-htly  higher  in  eflficieney 
than  half  wa\e  rectilication.  hut  that 
Its  power  factor  is  very  much  higher. 
The  simpliiil\'  of  half  wave  rectiliers. 
therefore,  usually  determines  their 
-election  unless  hi-h  power  factor  is 
rei|uiri'il.  or  there  are  requirements  in 
re-ard  lo  steadiness  in  the  oiit])Ul 
circuit .  etc. 

The  oiilpnt  of  a  reelilier  of  either 
half  or  full  wa\e  type  is  pulsating  ili- 
recl  current.  This  is  entirely  satisfac- 
toi'x  for  hatti'r\"  charging,  electrolysis, 
ami  uiaii\-  other  applications,  but  it 
cannot  he  ii-ed  for  taking  the  ])lace  of 
hatteries  in  telephone  circuits  including 
radio  plate  flV)  hatteries,  because 
such  service  deiiuimls  a  continuous  cur- 
rent. The  oiitpiil  of  an  electrolytic  rec- 
tilier    (and    some   other    reclilicrs)    can 

^iM      I"'   hllered   liv  ans  of  choke  coils  and 

oiidensers  to  produce  an  oiilpiit   which 

~  ]H'act  icall  V  continuous  currcnl.     The 

nly  limilation  to  the  sinoothin-  out  of 

ihi'  oillpiit    is  the  i-ost  of  the   Idler  cir- 
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Figure    1.      Connections  of   half  and  full 


shape  If  anythini,'-  Init  ;i  <trai.ulit  liiu' 
these  values  may  be  widely  ilittVreiit. 

It  has  been  couclusively  proven  that 
eleetrochemical  effects  are  proportional 
to  the  average  value  of  the  current.  This 
dictates  tlie  tise  of  permanent  magnet 
instruments  where  electrochemical  work 
is  being  done  by  the  output  of  the  rec- 
tifier. Theoretically,  the  output  of 
rectiliers  cnuld  be  measured  with  a 
wattmeter  but  practically,  such  instru- 
ments are  aifected  by  changes  in  wave 
form  and  therefore  sometimes  give  er- 
roneous readings.  The  power  input  to 
the  device,  being  alternating  current, 
must  be  measured  with  a  wattmeter  and 
the  volt  and  ampere  input,  for  the  same 
reason,  should  be  measured  with  meters 
giving  eft'ectiN'e  values.  The  efficiency 
of  a  rectifier  is  eipial  to  the  output 
voltage  times  the  output  amperage  di- 
vided by  the  input  in  watts,  all  meas- 
ured as  descrilied  above.  The  power 
factor  concerns  the  input  only  and  is 
the  input  in  watts  divided  liy  the  input 
\dlt-aiii]ii'res. 

'I'lie  I'lTectiveness  of  rectification  is 
expri'ssci!  as  the  ratio  between  the  d-c. 
current  (luipiil  and  the  a-c.  ctirrent  in- 
put to  the  cell.  Since  the  input  and 
output  circuits  and  the  cell  are  all  con- 
nected in  series,  it  is  possible  to  connect 
an  electrodynamonieter  and  a  perma- 
nent magnet  ammeter  in  series  any- 
where in  the  line  and  get  this  ratio.  It 
will  be  equal  to  the  reading  of  the  per- 
manent magnet  instrument  divided  by 
the  reading  of  the  electrodynamonieter 
instrument.  If  a  rectifier  circuit  is 
open  on  the  output  side,  that  is,  if  it 
is  not  connected  to  any  load  and  no 
filter  is  interposed  in  the  circuit,  a  d-c. 
vdltmeter   cunnerted   across   tin-   output 


terminals  gixfs  a  reading  which  has  nn 
particular  relatinii  to  the  output  volt- 
age of  the  rectifier  under  normal  condi- 
tions u(  use.  This  is  because  of  the 
wa\-e  roriii  of  the  rectifier  under  no- 
load  conditions.  The  out]iut  \oltage 
should  only  be  uR-asuri'd  under  normal 
conditions  with  tlie  load  and  tiller  eon- 
nected. 

The  elect  rolvtic  rectifier  has  always 
been  a  fascinating  subji'ct  to  the  elec- 
trical engineer  and  a  great  deal  of  work- 
has  been  done  to  de\elo[)  it.  For  many 
years  this  work  did  not  produce  a  sat- 
isfactory device,  on  account  of  the  in- 
herent ilefects  oT  aliiiiiinuiu  as  a  rec- 
tifying elcctroile.  'i'lie  two  ]>rincipal 
ilefei-ts  of  aluiiiiiiiim  are  the  instabilitv 


is  so  ra])id  as  to  make  such  a  combina- 
lioii  iiii|iracli(  able.  It  was  therefore 
iicci'>sai'y  lo  u^e  \arious  alkaline  elec- 
irolvtes  in  (.rdi'r  to  obtain  even  a  fair 
life  of  electrodes.  .VII  such  electrolytes 
lia\e  high  electrical  resistance  and 
slowly  attack  the  aluminum.  The  most 
serious  elVect  of  this  attack  is  the 
ilecoiiLpo^itioii  of  the  rectifying  film. 
This  tiliii  is  eaten  away  in  periods  of 
iilleiiess  ami  it  is  necessary  to  re-form  it 
wbiMicM'r  the  rectifier  is  used.  In  some 
applicaiioiis  which  require  instantane- 
ous d-c.  thi>  is  a  seriotis  defect.  The 
advantages  of  the  aluminum  rectifier 
an'  It-  low  cost  and  the  relatively  high 
\oltage  which  the  film  will  stand.  For 
c.Naiiiplc.  an  aluminum  rectifier  can  be 
used  ill  serie>  with  a  resistance  to  charge 
a  batterv  from  the  115  volt  a-c.  lighting 
circuit  whereas  this  cannot  be  dune  with 
a  tantalum  rectilier. 

Tantalum  has  many  desirable  chai-- 
acteristics  as  a  rectifying  electrode.  It 
is  iiniiiiine  to  acid  corrosion  and  can 
therefore  be  used  in  acid  electrolytes  of 
low  resistance.  Its  rectifying  film  is 
]iermaiic'iit  and  tonus  almost  instantly 
the  lir-t  I  line  iiiri-cnt  is  passed  through 
it.  Once  formeil.  it  can  only  be  re- 
moved with  great  dilficulty  by  the  use 
of  a  mi\iiire  of  hot  nitric  and  hydro- 
lluoric  acids.  Till'  permanent  charac- 
ter of  the  tantalum  rectifier  jdaces  it  in 
a  class  liv  itself  and  makes  id"  it  a  tlior- 
oughlv  de|ieiidable  electrical  device.  The 
cost  of  tantalum  is  greater  than  that  of 
aliimiiiiim.  but  it  is  doubtful  if  it  is  as 
expensive  in  the  long  run.  If  dependa- 
bility is  reipiired,  the  tantalum  rectifier 
is  the  onlv  one  which  can  be  used.  The 
break'down  \oltagi'  of  the  tantalum  rec- 
tifviiig  lilm  is  lower  than  that  of  alum- 
inum. Tantalum  and  aluminum  ri'cti- 
tiers  I'xhibit  quite  dilferent  actions  near 


adio    battery    cha 


of  the  rectifviiig  film  ami  the  high  re- 
sistance of  the  electrolyte,  .\hiiiiiiium 
has  been  tried  in  aciil  electrolytes  but 
their  con-o-.i\e  action  on  the  electrodes 


the  criti<al  volia.ire.  An  aluminum  recti- 
tler.  on  being  brought  up  to  the  critical 
V(dtage.  graduallv  begins  to  leak  and 
tinallv   breaks   ilowu   com|)letelv.      This 
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makes  ii  iiicll'uiriit  on  voltages  pomculiat 
below  the  lii-eadown  voltage.  The  lan- 
taluiii  rectjiier.  on  the  other  hand,  has 
praetieally  no  leakage  until  hreakilown 
oeeiirs.  This  hreakdow^l  is  aei-om- 
])anied  liy  areing  which  burns  ihi 
tahini  elei-trode.  The  appi-n\iiiiati 
age  liiiiitatinns  are  as  Idlli.us:  w  hi'U 
used  a>  a  <iieek  erll  tn  prevnil  I  he  flow 
of  diriMl  current,  lin  \nlts  :  u  hni  usrd 
1(1  luruish  i|-e..  but  not  ln|-  rhai-,L;-||ii;- 
battri'ifs.  Id  \(.lts  a-e.  input  uiiuh  when 
l)ro]ierly  lilfeivd  w  ill  give  about  :;i)  volts 
d-e.  output  :  when  usrd  bu 
batteries,  not  moiv  than  lo 
volts).  The  rcas,,n  bu-  the  la>t  liuiita- 
tion  is  that  on  the  reverse  half  of  the 
eyele  the  rectifying  film  must  withstaml 
the  a-c.  voltage  plus  the  battery  voltage 

The  commercial  tantalum  rectifier 
uses  electrodes  of  tantalum  strips  and 
cast  lead  in  an  electrolyte  of  su])iliurie 
acid,  to  which  is  added  a  small  i|uantity 
of  ferrous  sulphate.  A  small  ipiantitv 
of  light  puri'  ]iaraflin  oil  is  jiouivd  oii 
top  of  the  eh/etrolyte.  This  b.riiis  a 
film  which  traps  the  gas  bubbles  and 
minimizes  the  acid  spray  «lii(li  the  ga> 
would  otherwise  produce.  Siiui'  thi' 
specific  gravity  of  the  acid  is  of  no  par- 
ticular importance,  it  is  customary  to 
use  the  same  value  as  is  used  in  the  bat- 
teries which  are  to  be  charged.  For  ex- 
ample, 1.220  acid  is  used  in  rectifiers 
f<u-  railway  battery  charging  and  1.2.50 
for  radio  rectifiers.  Those  of  the  higher 
values  have  several  minor  points  of  ad- 
vantage in  that  they  freeze  at  lower 
temperatures  and  do  not  evaporate  so 
readily.  Freezing  does  not  seriouslv 
afl'ect  the  rectifier  unless  it  docs  me- 
chanical damage  to  the  cell.  If  a  volt- 
age is  ajiplied  to  a  cell  which  has  frozen 
to  slush  (this  is  the  manner  in  which 
acid  electrolytes  freeze)  rectifying  ac- 
tion begins  iuunediately  and  the  elec- 
trolyte is  soon  melted  liy  tlie  heat  gen- 
erated as  a  result  of  current  flow. 
Balkitc  rectifiers  have  operated  at  tcm- 
Jieratures  as  low  as  .'lo  degrees  below 
zero  (Fahreidieit  )  and  as  liigh  as  the 
boiling  i>oint  of  the  electrolyte. 

The  most  common  use  of  reetiliers  is 
for  charging  storage  batteries.  SnudI 
storag(>  batteries  have  many  apjdica- 
tioiis.  siich  as  in  i-adio.  automobiles, 
time  cl(jcks.  railway  signals,  etc..  and  it 
is  cpi-diuai-il\  xei'y  desirable  to  lia\c  a 
siuall  charLiiiiL:'  unit  to  charge  them  in- 
di\  iiliiallw  It  i>  in  serxice  of  this  kind 
that  a  reiiiliiT  III  Is  a  great  demand.  In 
man\-  in>Iance~.  it  is  desiralile  to  cliar;;e 
the  battci-\  while  it  is  in  iisi — in  othi'r 
words,  to  lloal  the  battery,  A  rectifier 
which  can  do  this  is  \crv  desirable. 
I?ectifi<Ts  tind  another  application 
where  diri'ct  cuii-cnt  is  wanti'd  without 
the  use  of  a  balti-r\.  In  some  casi's. 
this  current  can  bi'  |iulsating,  as.  foi- 
example,  in  electroplating  aiul  in  oper- 
ating  various    nia<jiielic   de\  ices.      \'cr\' 


often.  howcNer.  the  (■iilpiit  imist  be  a 
truly  continuous  current  as  (or  radio 
[•late  current  supply  and  similar  ap- 
jiliealions.  There  are  also  uses  where  a 
substantially  continuous  current  is  sal- 
isfactorv   and    where   filtering  need   not 


even  if  the  battery  becomes  disconnected 
and,  since  the  secondary  of  the  charger 
transformer  is  completely  insulated 
friuu  the  primary,  there  is  no  possibility 
of  the  line  current  affecting  or  endan- 
gering the  set. 


o 


o 


o    o     o     o      o 


TIWvSfSSMEB 


:OND£NSEB 

— II o3a. 


ID/  or  ci        I 


Figure    3.      Rectifie 


th    filter    and    conne 


be    coiriplete.       Sucli    applications     in-  A  radically  dift'erent  type  of  service 

elude   the   ojiei-ation   of  ch'ctric   clocks,  is  that  of  charging  railway  signal  bat- 

telei;rapli    founders    aiul    telepboiu'    se-  teries.     These  batteries  are  installed  at 

lector>.  si.ffnal  locations  along  the  railway  line 

I'erhap-  the  greatest  u.-e  of  reetiliers.  and    nnist,    therefore,    operate    with    a 

in    point    of    number,    is    for    char.ging  minimum   of  attention.      Reliability  is 

radio  "A""  batteries.   The  Balkitc  Model  paramount    in    this    service    and    there 

■•H"  charger  developed  for  this  j)urpose  sh(nild  be  nothing  in  the  charger  to  get 

is  shown  in   Fi.gure  2.     It  consists  of  out  of  ad.i'ustment.     The  Balkite  rec- 

a  full  wave  rectifier  cell  with  two  tanta-  tifier  for  this  work  consists  of  a  trans- 

lum  electrodes  and  one  of  lead,  a  trans-  former  which  is  ordinarily  mounted  in 

former  for  reducing  the  line  voltage  to  the  relay  case  and   either  one  or  two 

a  volta.ge  suitable  for  charging  batteries,  rectifier  cells  which  are  placed  in  the 

a  ballast  coil  to  maintain  the  charging  battery  well  or  compartment.  The  whole 

rate  at  a  reasonably  constant  value  with  device  is  constructed  in  accordance  with 

variations  in  line  voltage,  a  fuse  to  pro-  the      American      Railway     Association 

tect  the  device,  and  suitable  lea<ls  and  standards  and  is  very  rug.ged.  The  most 

altachnieiit  ilexices.    The  cell  is  of  hard  commonly  used  rectifier  operates   from 

i-ni)ber   and    the   outer   eiU'losure    is   of  a  ll.")-volt.  60-cycle  line  and  has  a  100- 

terneplate     (lead-coated    steel).      This  volt  tap  to  take  care  of  low  line  volta.ges. 

charger    is    intended    to   charge    C-volt  It  will  charge  a  five-cell  and  a  one-cell 

storagi'  batteries.     Its  principal  charac-  liattery.  each  at  one  ampere.     The  bat- 

len-t  lis  ai-c  ;  tery  circuits  are  entirelv  independent,  as 

Chai-ine-  rate  2..".  t..  :i.o  amperes  d-c.  ^hnwn  in  Figure  Ic.     If  only  one  bat- 

,,  .          ■       ,                                            ,,.  terv   is   to   lie  chari;-ed.  oui'  half  of  the 

Irimarv   vo  ts    11.)  ■.,.                   ,       ;,,,        ,         ■            ♦     :, 

.,  .                   .                                             ,  rectifier  IS  used.      1  be  charging  rate  is 

,,  .    '■        ' .  '  '  "    '  \aried    bv    means   of   adjustable   resist- 

rriiiiai\    aiinieres o.u  ,,,                  .^         •'        ,                   ■, 

,,           ■          '                                          ,,,,  aiiccs.      1  hese  rectifiers  are  always  used 

'  '■'"""■^"  "^'"^   ''"  l\,v  chai-ino-  the  batterv  while  it  is  in 

Sc,.iii,larv    volt>    (at    lull    load)     14...-  „„,       rpj^^,^.    ,,|„,,..,^,,    ,.„„tinuousl.y.    the 

■'•'•"•  idea  beine-  to  put  in  a  continuous,  low- 

''-'■■  ■'-' ■    '■'"'" "■'■'^  rat,,  chai-v  whi,h  will  make  up  for  the 

'■-"""•"■■.^'    2.jS^f-309f  ,|,,,,|,,,id^   on.   au.l    supply   the   internal 

l'""'i'  I'"''"' ^■'''  losses  within  the  batterv.     The  rectifier 

"^'•t   "'■i.-l" 1  '   "'•  '"■  '■'■  "v--  cell  is  lar.ue  in  volume  m  order  to  hold 

Tlii>  charger  can    be   used    to   charge  ,.,iough   eJeetndyte   to   make   renewal  of 

the  balteiA   while  the  radio  set  is  ill  use.  ,||,,  water  necessarv  only  at   long  iiiter- 

withoul    causing  a   disturbing  hum   ex-  vals.     This  cell   will   operate  at    a  one- 

cepl   in  a   few  very  sensitive  sets  (sensi-  aniiiere    rate    f(U-   over   2tHi   days   before 

ti\e    to    battery    disturbances,    but    not  iicblitioii   of  water  lu-ciuues   imperative. 

necc->arily  to  signals).     In  the  case  of  'pii,.  vcctitier  is  not  dania.ged  if  allowed 

such  set-,  it  is  |iossiblc  to  luiiiimize  the  ,,,   |.,|„  m^iji  enough  water  is  used  up 

hiiui    bv   ibi'    use   of    a    choke   coil    con-  ,,,  ,.;uise  the  electrolyte  level  to  fall  be- 

llccled    between    the  battery   and    the  set.  ],,„      ,],,,     |„,tt(Ull     of'   the    electrode    but 

The  cbaiger  will  not  burn  out   tilc  lubes  (Continued  on   i^iu/c  ;.;) 
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HEAT-TREATMENT  OF  HIGH-SPEED  STEEL 

By 

W.  H.  WEINWURM,  '25 


HIGH-SPEED  steel  is  an  allov 
tool-steel  whose  essential  alloy  is 
tungsten.  The  average  grade  of 
steel  contains  16  to  18  per  cent  tung- 
sten, 3.5  per  cent  chromium  1.25 
per  cent  vanadium,  and  carbon  from 
0.60  to  0.80  per  cent.  High-speed  steel 
derives  its  name  from  the  fact  that 
cutting  todls  made  from  it  may  lie  usi-il 
at  liigh-spced.  the  heat  iirndiuiMJ  in 
cutting  not  affecting  the  temper,  al- 
though the  cutting  edge  may  licininr 
red  hot.  This  is  called  red  liardncs>. 
the  characteristic  of  high-speed  st(vl. 

Robert  iliishet,  an  Englishman.  \vn- 
the  first  (ine  to  demonstrate  the  red 
hardness  in  an  alloy  steel  containing 
tungsten.  Two  American  metallur- 
gists, Taylor  and  Vliite,  developed  the 
high-speed  steel  of  today  and  demon- 
strated its  heat-treatment  at  the  Paris 
Exposition  in  1900,  where  the  prac- 
tical cutting  tests  proved  a  revelation. 
Their  heat-treatment  consisted  in  heat- 
ing the  tool  to  a  white  heat  until  the 
metal  at  the  surface  was  ready  to  flow, 
the  tool  then  being  quenched  in  a  bath 
of  molten  lead,  afterward  being  re- 
moved and  cooled  in  a  bath  of  oil. 

One  can  readily  understand  the  im- 
portance of  the  development  of  high- 
speed steel,  since  previous  to  its  intro- 
duction carbon-steel  tools  were  used 
exclusively.  The  cutting  edge  of  the 
latter  becomes  soft  when  the  heat 
produced  by  cutting  exceeds  -lOi)  to 
450°F.  On  the  otlier  hand,  witli  tlie 
heat-treatment  of  today,  a  higli-sprrd 
tool  will  hold  its  edge  although  the 
heat  generated  in  cutting  reaches 
1100°F.  The  result  is  tliat  macliines 
operating  with  these  t.M.ls  liavr  in- 
creased efficiency,  greater  feeds  and 
speeds  being  emplnyed. 

The  developnu'Ut  nf  the  autoiimtive 
industry  was  coiiein-icnt  witli  tliat  of 
rapid-cutting  tool-sliM'L  hi  fact  it  may 
be  stated  that  without  the  aid  of  high- 
speed steel,  the  production  of  automo- 
biles on  the  vast  scale  of  today  would 
be  an  impossibility. 

As  was.  previously  staled,  this  steel 
is  an  alloy  steel:  however,  it  is  further 
classified  as  a  complex  alloy.  It  has 
always  been  found  that  the  more  ei  im- 
plex the  alhiying  of  steel  for  tools  be- 
comes, the  more  hazardous  is  the 
hardening  operation.  Therein  lies  the 
prime  necessity  for  a  well  balanced  raw 
steel,    free    from    segretration    of    the 


alloying  elements,  to  insure  a  lessenim 
of  the  hazard  of  cracking  in  the  liard- 
ening  process. 


f     5        •*'*T^     ^ 
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Mr.    Walter    H,    We 

High-Speed  steel  is  manufactured  by 
the  crucible  process  or  in  the  electric 
furnace.  In  the  former  process  the 
alloying  matei'ials.  pig  iron,  scraji.  and 
the  eiirreet  ]ir'ij)iii-tinn  nf  carlidii.  are 
jilaced  in  the  crucible,  a  cover  is  sealed 
im.  and  the  crucible  is  then  placed  in 
the  melting  pits.  Tiiesp  are  usually 
gas  lired,  four  or  li\e  hiJiirs  lieing 
sutlieieiit  In  prddiiee  a  iniilten  mass  nf 
iinifonii  eiiiiipdsitiiiii.  The  contents  nf 
one  ]iit.  usually  almut  fifteen  crueihles. 
are  emjitied  into  a  large  ladle  to  insure 
a  steel  of  average  composition.  Fmm 
this  ladle  the  ingots  are  poured. 

The  i-ate  of  moling'  in  the  inu'ot  must 

lie  earefuUy  enntrnlled.  Too  si,,w  ,nnl- 
ing  causes  segregations  of  the  lype 
shown  in  microphotograplis  nuiiihers  1 
and  ■?.  Here  the  white  bands  or  net- 
work of  tungsten  have  settled  from  the 
heterogeneous  mixture,  the  steel  being 
weakened  and  subject  to  failure  along 
these  lines  of  least  resistance.  Too 
ra]iid  cooling  causes  gas  inclusions  and 
pipes.      .Vn   exam])le  of   this   condition 


Ls  shnwn  in  ilhi.-tration  number  3. 
Tliis  jiicture  was  taken  imder  low 
inagiiilieatiou  along  a  pipe  in  a 
•  i  in.  X  's  in.  liar.  The  white  blotches 
ai-e  the  allov:  the  dark,  the  blow  hole. 
To  eliminate  tin'  ]ii]iing  a  riser  or  liot 
to|i  is  plaeed  on  the  moM.  After  it 
1.-  cooled  this  i,  ei'opped  olf  and  the 
ingot    further   worked    into   billets. 

Thoe  are  then  eogeed.  a  term  for 
the  meehanical  working  under  the 
steam  hammer  to  break  dnwn  the  large 
grains  and  tn  di~seniiuate  the  alloys 
unifniiiily  thrniiglinut  the  billet.  The 
cogging  operatinii  is  followed  by  a 
further  reduction  in  area  in  the  rolls. 
High-speed  steel  requires  a  great  deal 
of  meclianical  working.  This  reduces 
the  hazard  of  failure  when  heat-treat- 
ing the  finisliod  product,  tor  this 
working  breaks  down  the  transverse 
formation  of  the  crystals  due  to  the 
slower  rate  of  cooling  in  the  center  of 
the  ingot. 

At  this  date  a  common  practice  in 
production  tool  work  is  the  working 
of  tlie  steel  into  small  forgings  ap- 
liroKimately  the  size  of  the  tool,  allow- 
ing for  fhiish.  This  eliminates  the 
cutling  from  the  liar  stock  ;md  further- 
more hy  the  forging,  a  more  uniform 
steel  has  been  pnidiiced.  These  small 
forgings  are  easily  worked,  the  grain 
size  being  reduced  an  appreciable  ex- 
tent, giving  the  steel  better  wearing 
and  cutting  qualities. 

In  the  afiu'ementioued  mill  iiractice 
the  coiitiiuied  reheating  and  working 
introduces  strains  and  grain  growth 
within  the  steel.  To  eliminate  this  the 
steel  undergoes  a  normalizing  process. 
The  operation  consists  of  iieating  to 
IT-'iii  F..  holding  for  several  hours,  and 
cooling.  This  is  re]ieated.  the  temper- 
ature lieing  reduced  one  hundred  de- 
grees each  tiperation  until  the  regular 
annealing  tem]ierature.  It.'iii  F..  is 
reached,  at  which  ]ioint  the  temper- 
ature is  held  six  hours  and  then  low- 
ered. To  prexi'iii  Scaling  and  decar- 
lionizing  on  the  siii-facc.  the  bars  Itefore 
lii'ing  normalized  are  ]iacked  in  pipes 
which  are  then  lilled  with  charcoal. 
.Vfter  this  ojicralioii  the  steel  is  in- 
s)iecled    and    placeil    in    stock. 

This  steel  is  consumed  ill  tin'  pro- 
diietinii  of  tnnls.  Tlicse  arc  usually  of 
intricate    desii:ii.    such    as    ircar-cutting 
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hnlis  anil  tlir  like.  inv()l\  iiiL;'  a  :J:vf;\\ 
(leal  ol'  laliMi-  in  tlicir  |inii|iiil  i.m.  'I'lic 
steel  ilseir,  al  pri'Senl  niai-kel  ]i|-|ee>. 
raiiLTes  I'l-iiiii  lll't\  cents  \i<  one  (liillar 
]HT  |»iiiihI.  'riii'refiire  tile  Iniil  inaiui- 
t'aeliii'er  siiKjeels  the  raw  nialenal  to 
a   rigid    iii>|iert  inn.      The   steel    is   ana- 


In      iianlenin-      lll,ull->|.ee,l      >l,.el      III,. 

iiM'  III'  three   tiirnaees   is  stamlanl   ]ii'ae- 

liee.        The     Iniils     a  I'e     lil->t     |ilai-eil      HI     a 

rnrnaee.  ealleil   the   lirst    preheat,  wlmse 

leni|leral  n|-e   slmuli!    nnl    e\eeei|     ll-.'."i     F. 

Here  ihev   ,1  re  allnweil    In    remain    until 
li\-    the  eulnr   .,(    the    liH.I-    it    I-   seen    that 


Microphotograptl     1. 

Segregations    of    tungs 

ly/.eil  anil  must  I'all  w  illiiii  a  \er\ 
iiari'iiu  raiiL:e  nil  speeilieal  mn.  I''iirther- 
nmre.  lesl  |ileee>  a  I'e  taken  i'rnin  e\er\ 
liai-  reeeiM'il  aihl  a  i;rali  sample  trnm 
till'  smaller  rii|-L;nm->.  wliieli  rii|-u-iiiu> 
are  then  Sllhjeeteil  tn  the  rei.Mllar  lieat- 
treatmelll.  Tlle-e       te>t        pleee~       then 

iimlerun  e\aiiiiiiat  inii  a-  to  Iraetiire  ami 

plivsieal       tests.  'I'he       mn>t       exaetillL; 

physical  test  is  the  >\w\\  nl'  the  stnie- 
tni'e  III'  I  he  steel  llliilel'  till'  micrnsco|ie. 
The  coiiillllnll  III'  ihe  -teel  can  licsl 
he  stiiilieil  miller  the  micrnseope  afler 
the  specimen  has  lieeii  hanlelieil.  In 
mic-rnphiitiie-i'aphs  niimliers  1  ami  '.'  the 
segregated  netwnrk  nl'  tiiiiL;'>teii  can  he 
seen.  'I'liese  phntngraphs  «"ere  taken 
midway  hclween  the  center  and  the 
outer  edge  III'  a  7  in.  x  's  in-  I""'  "I 
high-speed  steel.  This  type  nf  struc- 
ture is  termed  a  cast  ingot  stfiicture. 
Xiimlier  I  is  a  structure  -how  ing  uni- 
t'nrm   dist  riliiit  inn   thrniighniit. 

l']\cn       with      the      ahn\e      pl-ccaill  iiill<. 
tnnis     I'ail     I.ecail.M'    nf    |ioor    steel.        One 

end  111'  the  har  I'mm  wdiicli  the  test 
specimen     was     taken     may     have    heen 

execllelll    while    the   nl  her   end    IllilV    lia\e 

had  a  Haw  running  hut  a  lew  inches. 
altllnllL;ll  great  elloligh  linwever  In  have 
caused   the   railiire. 

Till'    sleel     which     passi'S    this    ]il'elilll- 

iiiary  inspeclion  is  entered  intn  pi'n- 
ductioii.  When  the  lii'a\y  tui'iiing  nr 
milling  ojicrations  lia\e  heen  cnmpleted 
the  tofil  is  annealed  to  remove  the 
strains  intrndiiced  hy  these  o|ieratinns. 
and  is  then  fmisli  machined,  after 
which  it  is  liardeiied.  If  the  tnol  i<  of 
intricate  design  suhject  to  disimt  imi. 
the  density  nf  the  steel  is  inciea~ed  li\ 
a  preliminary  hardening  and  annealing. 
It  is  then  linisli  machined  and 
hardened. 


Microphotograptl   2. 
en    in    high-speed    steel. 

tlie\  ha\e  a  iiiufnrm  heat  t  lirniighoiit. 
and   are  up  In  the   I'lii'iiacc  tcmpei'al  lire. 

The    Innls    arc    then    llln\cd    to    the    -ecollil 

preheating   furnace.   wIiom'   tciiipcraliirc 

shiillld  lint  exceed  KilMI  V .  jlel'c  they 
are  again  allnwcd  to  remain  until  the 
tclllperatlll'e    of    the    tool     is    that     of    the 

furnace  and    is  uniform  thrniighniit   the 

piece.  The  Ullifnrillity  nf  tile  color  of 
the  tnni  at  tills  1  >ii  1 11 1  is  of  llllilnst  illl- 
porlaiicc.  .\  -light  excess  of  ga>  |o 
iiisui'c  a  redilciiig  atliinsphei'c  i-  alw;i\s 
iiiaiiitaiiieil  in  the  prehealiiig  fiiriiaco 
lo   pi'cM'iil    CMOS  scaling  nf   ihe   tools. 

l''roiii    the  second   preheating   I'lirnace 
the  tool    is  transfcrrei!  to  the  hiM-h-speed 


iiig.  Ihe  npcratnr.  nr  hardener,  turns 
the  tnnIs  iiitemi it t en 1 1 \  to  insure  an 
i'\en  lii'at.  The  hardener  gauges  the 
liinl  with  his  eye  and  when  it  reaches 
the  lempi'iat  lire  nf  the  furnace  it  is 
taken  niil  and  ipieiiched  m  a  hath  of 
nil.  To  climinale  the  |M'i-sonal  cipia- 
tlnll  tn  Mime  cxiellt.  each  furnace  is 
ei|iiip|icd  with  a  pyrnineter.  which  aids 
the  nperalnr  in  gauging  the  teiiipor- 
atiii-c. 

Theoi'etii  allv.  the  preheating  allows 
the  liioiccllle-  within  the  sleel  tn  rear- 
lailge  themsehe-  >|ii\\l\.  lllc  j'apid 
ah-orpiioii  of  heat  from  HHHi  F.  to 
■Jniiii  F.  puts  the  alloys  in  snlutinii. 
and  the  ipienehing  npcratinii  holds  the 
allovs  in  Milution.  The  steel  after 
i|llcllclllllg  i>  too  hrittle  tn  lie  ^^i  itse, 
-o    to    renieil\-    this    it    is    teinpercd. 

Tcnipci'ing  is  the  introiliictiiin  of 
sutrieielit  heat  into  the  stei'l  to  allow 
the  molei'ules  tn  readjust  t  lieinsel\-es. 
In  tempering,  some  of  the  alloys  eoine 
out  of  solution.  Iligh-speeil  sti'id  is 
teinpercd  at  ln.Mi  to  1  loir  F.  Fsiially 
in  a  hath  of  molten  saltpeter  or  hy  any 
other  method  where  uniformity  of 
leiiiperalnre  i>  eont  rollahlc 

The  next  operatimi  fnllowing  tein- 
periiig  i<  the  remnving  nf  the  scale 
prndiiccd  in  hardening.  This  is  ilmie 
hy  sandlila>ting.  For  line  parts  the 
tnnls  are  prcferahlv  pickled  in  an  acid 
snlutinii.       When    the    scale    has    been 

IcmoM'd  the  tools  are  inspected.  The 
lilc  is  of  great  assistance  to  the  hard- 
no-  inspector.  r>\"  means  of  it.  an 
expcneiiceil  man  can  tell  whether  the 
tool  is  hrittle.  hai-d.  soft,  or  totigh. 
llowcM'i'.  the  more  accurate  methods 
iiM'd  in  inspection  inehide  the  use  of 
loliiig   instriinieiits  such   as  the  sclero- 


IWicrophotograph   3. 
Pipes    and    inclusions. 

furnace.  Tlii-  is  a  wi'll-iii-iilaled  gas- 
lii'cd  fiiniaec  whose  tempcrat  lire  i^ 
mainlaiiied  at  a|iproxiiiialcl\  •,':liMr  I-". 
The    tempcrat  lire    is    \aricd    depending 

elllircK  upon  the  size  of  ihe  Innl 
elllered.    ami    I  he   aillnllllt    of    Ileal    il    will 

lake    from    the   surroimdings   mi    ciitei'- 


Miipe.  r.riiiell.  and  of  late,  the  Koek- 
well  te.-ting  maehines.  The  tools  are 
always  inspected  hir  visilile  defects 
-iich  as  cracks,  si'ains.  and  the  like, 
wlmli  appear  after  hardening.  This 
liiiislies  the  lieat-treatinent  of  the  tool 
and    II    is  then  put   to  wni-k. 
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OLD  CIVILIZATIONS  AND  OUR  OWN 

PART  II 

By 
E.  O.  PIERCE,  '24 

T  l-yr    us   ii(i\\    alti'iiipt    an   ioterjirrta-  Let    ii-   li'i   liaik    in   miv  ilcliiiit  i..ii   oT  ii~  i>  In  >c|i'ii  y»//7/r(//,//- |iluist>  in  uiiicli 

I         tiiin  (if  our  lii>ti)rical  outline.     In  iini,mv>>.      Siucc    \v(.'    have   slmwu    thai  our  own  diarticular )  civilization  (li(rl'I•^: 

-■— '   the  lirsl  plaer.  divesting  ourselves  social   |u'oyTr>>  (Ici.ciids  upon  ccoiimnif  from -;// others.    And  this  is  a  most  dil'- 

of  all  idealistic  prejudices  regarding  the  drx,.|opin,.ni.    it    must    he    tliat    in    tlic  ficult  problem  becau.se  of  the  complete 

inherenl    characteristics    of    the    genus  cas,-    ciic.i.    ,.,-onomie    developnimt    in  ab.sence  of  records  of  accurate,  detailed, 

lionio.  man  is  first  of  all  an  animal.  This  ilir  liiulicsi  (h'grcc /r/c  ilir  luri/rsl  inini-  .||-|,]  <r|.ncr-il  survev=      Can  we  s-n-    for 

cannot  be  denied    and  there  is  no  use  hrr  n\  i,ru,.lr  did  not  tal.e  ],la,.,..     .\nd  ;.,„„|,|,,  /i,,;  „ur  present  general' -n.-r- 

liopin<i  that  the  tuturc  will  e\er  make  tins   is  cxacllv  wlial   otif  lustorical  oui-  V   ■    .    n-              ■             ?       ,        i 

,  .'      ^1         ,1         1           II                  I        ,  I-       I        ■     1    ■       ,              II         ,          I..  ai;c  ol    iiiti'lliL.''i-ncc  IS  srreater     or   less 

liim    other   than    hasicaliv   auinuil.      As  line  has  iiidiiatiMJ.  iiaiiiel\-.  tliat  tlii' l;'iiII  .,         ,,     ,         ',,       ,.,     '-.                , 

I      I  .          ■      •      I        .•  ■  ,        I             1  I    ,                            I     ■   I       '■  1         I         ■■  II  tbaii  that  ol   tlii'  .\tliciiians  at  tlif  time 

such,   las   priiicipal   actnitv  aluavs   has  liclwcrii  poor  ami  rich  widened  rapidlw  r    n     •   i      ■        \ 

been,  IS  now,  and  ahvavs  will  he  tile  sat-  tlial  i  he  hulk  ol  wealth  aeeuiiuilaled  in  "'    I '•'■''•l''>  •■'     -^''^^   ^^"^   mm-c    (or   less) 

isfaction  of  material  wants.     Stated  dif-  the  hands  of  a  lew.  and  that  this  a,eu-      ' "'  "'■'"  ^'''^  ifomani^  at  the  time  ..I 

ferentlv.  bis   hrst  and   most   iiuportaiit  undated    power    was    horrihlv    misused  -^''■'■"-  '"'  ^'"^'  HebreM's  at  any  inu-iod  m 

activities  are  erouomie  in  character.  further   to    restrict    the   distr'ihution    of  their  national  historv  we  care  to  name  :- 

Now  the  inherent  overwhelming  ,le-  wealth.  The  priiieiple  to  he  obtaiiie<l  An' the  jieople  of  Illinois  and  .Michigan, 
sire  to  gratify  wants  is  not  criminal,  from  ihis  is  that  soiinl  iirinjn'ss  riiiiiinl  in  this  year. \.  It.  lli-.'i  any  more  moral, 
ignoble,  or  even  wrong.  "We  have  even  Inkr  jihnc  imliss  nininuiu-  i>ni,/rrss  uf-  inlellie-ent.  cultured,  civilized,  than  the 
defined  ])rogress  in  terms  of  the  satis-  (mU  Ihr  hull,-  of  xocici^/.  Stateil  ilif-  [leople  of  Iowa  and  Wisconsin!-'  In- 
lying of  wants.  True,  we  included  l'ereiitl\.  constituting  our  "law  of  de-  stead  of  dissimilarity  between  our  civ- 
other  than  material  wants,  but  the  lat-  cay."  if  irinioiiiir  prof/nss  nffrrls  n  ijization  and  other  ei\  ilizations  in  a 
ter  must  be  gratified  first,  and  ll;e  uiiiinril ij  i,f  ^n,irl if.  Ilm)  >^,,rirl ij  nnmul  similar  ]ierioil  of  their  liistory.  we  liiid. 
energy  wliit-b  may  be  expendeil  in  the  cinliirc.  .Vnd  not  only  is  this  true,  but  jd  the  absence  of  detaili'd  statistics,  a 
gratitication  of  the  so-called  ■•higher  when  miii  section  of  society  is  deprived  remarkaiile  de"'ree  of  similaritv.  It  is 
wants"  is  that  which  remains.  After  of  its  rights,  or  of  its  entire  freedom  of  ^imiih  iiu]»issible  from  the  meae-cr  ma- 
providing  suhicient  food  and  clothing  action,  society  as  a  whole  is  deprived  of  ,,,,,,i\,vailable  to  select  anv  piTponder- 
tor  hnuselt  and  his  children  the  work-  part  of  its  propelling  power.  Maves.  ^,,,,  ,|,irereiice  between  our  own  civiliza- 
mtr  man  will  want  more  and  better  loocl,  imlusirial  or  otherwise,  have  no  aiuhi-  ,■  i  .i  •  -i-  i-  i  i 
,',,  .  Ill-  ill  ■  .•  ■  ,•  li'iii  anil  otiier  civilizations,  hroan 
clothiii".  anil  loilume's,  a  teleplione,  an  tmn.  im  incentive,  no  catiacitv.  lor  in-  ,  .  .,  ,.  .  ,  , 
,„t„„„i|,il,,     and 'so    on-indicating    a  veiiiiou.    ,,rodiiction.    hetlerm.'.nt  :    lliev  '■'"■"-'    .'"    '^    application    and    deep 

prouressive  taste  which  is  in  itself  cul-  lack    ,.ducalion.    ex],ericm-e.    time,    and      '•"'■"■- <l"'    ""■'"^    organization    o| 

tural.     Hut   he  will  also  want  his  chil-  surplu-^  eiiei-v.  """■-■'■    <"    l"'"Vide    means    lor    Midi    a 

dreii   to  e-.i  to  colleo-e.  to  studv  science.  To    this    point    we    have    h.uml    that  world-iuo\  iiig    lorce    as    we    re.piire    lor 

music,  art  :  ■■to  have,  to  km.w.  to  do."  social    progress    is    the    result    (d'   social  'I"'     preservation     .d'    our    civilization. 

This    prepares    us    to    formulate    our  evolution  and  that  the  great  evolution-  However,   this    infinite   social    force    b.r 

second  law  id' progress,  namely,  /A r  <)</-  arv    forces  can    ami    should    he   studied  which  we  search  does  not  have  to  obtain 

van  rv  III  III  I  of  soricty  is  dcpnulriit  iiiimi  ami  adapted  to:  that  we  can  and  should  its   ,,vi~teiice   from   some   diffmiirr    be- 

(7.V   rroinniiir   ilrrrlnpmriit.      But   social  preserve     our     civilization.       We     have  twecn   our   civilization   and    the   others, 

progress  is  not   identical  with  ecimoniic  Mudicd   the  hi-torv  of  numerous  civili-  ( )ther  civilizations  may  have  had  coudi- 

development.     The  latter  bears   an   or-  zationsand  have  unearthed  a  connected  li"iis  identical   to  our>.     And   tlie  same 

ganic  relation  to  the  hirnier  which  the  series   of   corresponding   jihases    in    all.  means     which     would     havi'     preserved 

part    bears    to    the    whole.      Xow    con-  which  we  mav  term  a  ■■theory  of  civili-  "tlier  civilization>  might   preserve  ours. 

temporary     civilization    is    without     a  zatioii."      Fr<.m  the  latter  we  have  de-  In    fact,   it    is  our  contention   that    the 

doubt    economicallv    highlv    developed,  termined  a  law  of  social  progress,  and  a  principles  which   we  are  evolving  have 

Therefore  the  potentialitv "exists  for  an  law    id'    decav— tellini;-   us   what,    priii-  I'een  Iriinini  mi, I  probably  fully  iimlrr- 

advanced  civilization.     That  is,  all  that  cipallv.  to  avoid  if  we  desire  to  ]u-eserve  ■-/"'"/  /"'■  mil iirir.-<—{hv\   merelv  have 

is  reipiired    in   order  that  we  may  jiro-  ,„„•   civilization.      Our   next    diitv   is   to  not    been    used.      I'.iit    this   will    appear 

gress  in  all  lilies,  is  time  and  tiie'reten-  .letermiiic   whether  our  civilization    has  biter.     For  the  present,  we  have  evoived 

tion  i'{  i\H'  advantae-e  which  we  alreadv  anvtliinu-  that  tlie  older  civilization  did  our  laws  of  >ocial   progress  and  decav. 

have.     Cuiih'iiipnnini  ririli-jitiiiii  sliiiiil,!  not    liav'e.   which   if  properlv  availeil   of  Thev  are  laws  which  involve  forces   far 

br  prrsiTvriJ.              '  will    enable    us    to    avoid    the    disasters  from   superlicial.  ].eriodic.  or  n-tricted 

We  have  established  that  the  progress  wdiicli  befell  th,'  old.  — ampiv  competent,  if  aiivthin-  is.  to 
of  societv  is  dependent  upon  its  eeo-  It  has  heeii  possible  to  arrive  at  a  accoui]ilish  the  desired  result.  Let  us 
nomic  (Vevelopnient.  AVhv.  then,  the  consistent  and  loiiical  series  of  con-  make  use  of  ibese  laws, 
fall  of  Itonie.  ,,f  Carthage?  Wherein  nected  phases  in  the  histories  of  all  In  the  first  place,  if  we  are  to  escape 
lies  the  daimcr  of  an  economic  civiliza-  civilizations,  because  we  were  consider-  ibe  inevitable  con~e,|Uence~  ol  the  oper- 
tion.  which  seems  to  have  caused  the  insj  -///  civilizations  and  because  our  aiioii  of  our  law  of  decav.  we  must  pro- 
decline  of  these  nations?  From  our  proce-  was  a  svnthesis— because  the  v  ide  a  means  of  making  economic  pn>g- 
tbeorv  of  social  evolution,  the  fall  of  a  same  tendencies  ])ermeated  all  civiliza-  ivss  allecl  a  majorilv.  o|  making  wealth 
particular  civilization  would  connote  a  tioiis  ami  the  lack  of  a  i)art  ieiilar  ex-  the  -ervant  of  all  jieople.  .\n  eipniable 
lack  of  ada]dation  on  the  part  of  that  ample-  in  one  civilization  could  !.,■  sup-  distribution  of  the  results  of  production 
civilization.  I'.iit  wherein  does  this  |ilied  bv  another.  Oiir  rcasoniim-  was  and  imreased  ]u-odiicIivit v  luiisi  he 
lack  (d'  adaptation  occur?  induct  ive.  The  lu-oblem  which  now  faces  made.      Kverv  man  niii>l   have  an  e.pial 
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(■|l;Hl<i-     til      "  Ml      I'lr     IlilllSrir      tllr     U'l » "  I 

thiii.i;>  111'  lil''.  Sdiicty  iim>I  imt  l.r  di- 
vided iiilu  :i  (111--  iIkiI  nilc>  iind  :i  cliiss 
ihal  1-  rulrd.  |i.'i-\crl  Iiil;'  ivliL;i(in.  cdii- 
(■:il  inii.  l,-n\ .  aiid  -iiciirc  rmin  clliir-  nt' 
(•lr\:jliiii:  iiiiiii  into  insl  i-iiiiirni>  l'i>r 
kcc|iiim  liini  down.  Kc-id  ri|iialii\  nf 
rin'lils  iiiii^l  lAisI  lirtwiTii  nun  nnd  lic- 
I'ori'  till'  liiw  .  as  liclorc  Cud  ;  mm  ninsl 
-land  nn  w  lial  they  arc  nut  w  liat  I  licy 
lia\i'.  In  nihri-  \\M|-ds.  \\r  inn-l  ivtiii-n 
III  ilir  |n-inri|ili>  which  underlie  ihe 
learllillU-  "f   llle   I  1 1  ree  l^reale-l    rell-H.lls 

lh('  unrld  lias  e\er  kimwii-  -( 'iin-l  lan- 
ilv.  I'.iiddhisin.  and  I  on  riieianisin  — 
whii-li  have  lieeii  /,•(/.,//■„  ,n,J  ,nnl <  r<l n,„l 
for  r,  ///(/m'i  V.  and  llie  hmia  lide  appliea- 
tinll  (iT  which  Wnllld  |ire-er\e  allV  ci\- 
ilizatinii.  "As  ye  wuiild  that  men  shiiiild 
i\u  unio  von.  (In  \e  even  Ml  iinin  tlicin.'" 
'riiis  dues  iml  mean  ••sneiall^lll■"  as  uiir 
readers  lia\e  im  dmilil  icarcd.  fur  so- 
eiali~ni  a->iime~  a  chanije  iiiil\  in  -iiciclv 
as  a  mill  ;  the  ]irinci|ile  ahnvc  i-ei|iiires 
a,  cliaii.Lie  ill  the  indi\  idnal.  It  means 
au  ••aiilii-eMilntinli"'  uf  the  uood  inher- 
ellt    ill    e\er\     lllimail    heiliu-.    '  ■  f    tile    t  rile 

sense  (iT  ei|iiality  and  lairiiess  \\liicli 
e\i-t-.  heliind  llle  \aiiit\  and  avarice, 
in  the  heart  >>(  e\erv  human  heiiiL;-. 

The    illtelleclnal    clasM'.-.    sn    called,    nf 

(Uir  ci\  ilizatinii.  canmit  a(  (niniilish  this 
al(ine;  neither  can  the  unvernnu'iit.  imr 
the  weallhv.  imr  the  piiiir.  imr  aii\  re- 
stricted a.Lieiicy  nr  eri,n|i.  We  must 
Uain   till'  c.Hijieratinll  nl'  everynne. 

"It's     the     I'Nerlastin"     teamwnrk-     nf 
e\erv  lilnniniir 
Snui  tlial  wins  the  race." 

ITiiw  may  we  secure  this  c(Hi|ieral  imi  r 
Set  interest  i^ninu-!  ^[ake  e\eiy  man. 
woman,  and  child  ac(|iiainted  with  the 
facts,  toa-ether  with  his  diilie-  and  I'e- 
spnnsiliilitii's.  'I'hi-  im-an  wides|iread 
nJiliilliiiii — IKil  I'dllcatloli  tn  suit  tlie 
edncaled.   nr   the    liaivnis.    i,\-    the    |inlill- 

cians.  nr  the  newsiiapers.  nr  •■|he  |iiiwers 
that  he."  hut  ediicatinii  tn  >iiit  llie  /./,7,s'. 
And  when  we  think  nf  ediicatnis.  we 
think  not  nnly  nf  scluml  teachers,  luif  nt' 
pi-eachcrs.  writers,  and  jnihlisliers — in 
a  word,  all  who  may  inlineiice  llie  |mi1i- 
lic  mind. 

How  ina\  we  di'terminc  iIicm'  liuts 
I'rom  the  |iresent  muddle  <<<  n]iiiiinii? 
()]>inions  will  iindoiilitedly  alwa\.~  rule 
the  decisinns  nil  maiiN'  social  |ir(ilileins  : 
and  therel'nre  the   -elleral    level   nr  \aliie 

of  the.se  opinion-  iiiii>t  he  raised — which 
means  gcueral  ;»</.«  ciliniil um.  Another 
means  would  he  to  |iro\iih'.  say  a  enm- 
niitteo  of  experts  (we  have  hail  tnn 
mueh  hiiteh-work  hy  iion-cxpcrts)  t;nv- 
crnmeiil  stipportcd.  the  duty  of  which 
would  he  In  aive  seielltilic  advice  nil 
uncial  priilileins.  matters  nf  an\ernment. 

and  s I.  and  (n  L;i\e  widesiiread  luih- 

lieity  to  expert  iipinmns  mi  mnnied 
questions  iii\iil\  ina  in  anv  \\a\-  the  in- 
tegrity of  the  race  nr  the  natinii.     Such 


an  iiraani/.aliiin  -hmild  imt  he  .-iilijecl 
In  political  nr  other  intlueiice.  Its 
memhership  niiahl  possihly  he  elected 
frnm  the  ineinherships  nf  the  \ariiiiis 
professional  sneielies  .ind  tn  Imld  such 
an  ollice  ini-ht  well  he  made  to  liecome 
the  highest  profes-iniial  honor.  Such 
a  commiilee  would  coii-ider  and  make 
piihlic,  opinions  upon  matters  involviiiij 
prohleiiis  of  social  aila]itation.  i-aee 
prolileins.  the  larill'.  hirtli  enntml.  and 
a  hundred  other-. 


,1 /•//(<)///■    mill    li'irr    Iniil   nii    iiiipnr- 

hiiil    mill    rr'<iiiiiisilili'    slum'     m     tlir 

i/m/rlli    nf    Hint    inf. ml    i/imil.    rmlin 

'irli'lillullll.       A  1111,111/     llir  'fnrrillust    of 

Ihisr    is'  Mr.    F.iliniril    L.    Xrlsmi.    of 

III,'   Chiss  nf   '  14.    irlio   is   in    I'liiinji'   nf 

III,'       ilrnlnimiinl       nf       1  nnisini  1 1  iliij 

riliiiiminil  nl    II, r   Inlinrii  1  nrii's   of   llir 

Wish'/n    FJi'ilrir    Coiiipiniij    in  ' Xnr 

Yoi-h-  ( 'ilij.     Mr.  Xrlsnn  Im's  j,rr/,nri',l 

for  III,'  Mnnli  issii,'  of  'I'm;  .\i;moii; 

lv\i.il\i:i:i:     n      rom  inulimsirr.     Ilior- 

',n,/lilil  r,',i,l„l,l,'., 111,1  inl,-n<,'l!l  irorlh- 

irliil,''     ,irliilr      on       T  rn  n  s  ni  i  1 1  i  ii  i/ 

l':,,nijin,i'nl      for     Umlio      Ti'lrjilion,' 

l:,:,n,l,',islin,/'.       n,lilio    fmis.    nn,l    ,ill 

,,lli,'r  rniilrrs  of  TuE  AllMDfi;  l-lxoi- 

m:i;i;.  nrr  ,',inl'ioii,;l  ii,,l  1,,  ,iii<'<  lliis 

,1,1  mil  If  III    Iri'il. 

What  has  heeii  the  part  of  the  eiiei- 
iieer    in    the    liuildine-    of    iiiicieiit    and 

I lern  ci\  ilizat  inns,  and  \\lial  shall  lie 

An  tn  aid  in  prcMU-xina'  that  fur  which 
his  lalinr-  lia\e  heeii  sn  essential  in 
wiiinini;-  fur  the  hiiinan  race? 

We  lia\e  M'cn  that  e\erv  material  ad- 
jn-tineiil  iiiMiUina  hrain  processes  is 
sneiallv  c\iilutiiiiiar\'.  as  well  as  every 
nnii-inaterial  adjiistnient.  We  lia\e  alsn 
-cell  that  tlii/se  material  adjustments 
lia\e  in  nearly  all  cases  heeu  the  result 
nf  the  \Mirk  of  many  minds  rather  than 
lliat   nf  a  single  mind,     .\iiil   who  have 

heell    the    piis>essnl>    nf    these    minds    hilt 

engineers — men  wlm  put  into  practice 
for  the  heiielil  of  liuiiiaiikind  the  jirin- 
ciples  of  scieiiee:'  This  is  the  general 
ca-e  of  the  engineer  and  ci\  ilization  as 
a  w  hole.  I'.iil  the  en-iiicer  has  also  pm- 
\  ided  means  wliereh\-  indi\  iiliial  ci\  ili- 
zatioiis  or  nations   lia\e   had    priilone'ed 

life,    or    ha\e    heell    made    preemillent    in 

historv.  |-]nuiiieers  hiiilt  the  pyramids. 
JMiaineers  pro\iileil  the  means  of  traiis- 
pnrtatmn  ,>(  -tons,  and  luiilt  the  hride-es 
wherehy  the  cnni|Ue-ts  nf  .\le\ander 
were  made  possihie.  iMiuineers  Iniilt 
the  irreat  wall  of  China,  restrietinp  the 
inroad  of  harharians.  iMijrineers  ]irii- 
\iileil  the  rams  hy  which  the  ureal 
Persian  licet  wa-  slaughtered  hy  the 
.\llienians  at  Salainis  :  the  means  of  cir- 
cumvent in.g  these  rams  at  Keoiiomus, 
leading  to  the  rlest ruction  of  the  t'artha. 
irinean  fleet  by  the  decidedly  inferior 
Roman  forces ;  and  the  iron  clad  Moni- 


tor of  the  ('i\il  War  was  another  jtrod- 
uit  nf  eimineering  evnlution.  Engineers 
liiiilt  the  a(pieduets  hy  which  it  was  pos- 
sihie that  the  great  City  of  IJome  could 
expand  from  a  little  harharie  village: 
and  ciiLiinecrs  hiiilt  the  mads  which 
made  pii--ili|,.  the  ciini|ue-i  ;inil  govern- 
ment of  the  li'nman  l-jiipire.  the  great- 
est empire  nf  all  lime. 

\nw  let  US  aiiain  cniisider  the  general 
phase  of  ihe  matter.  We  have  shown 
that    social    pio-re-s    i-    a    function    of 

I'ini lie    pm-ie--.    aiul    wc   IcHow   how 

iiiexi  ricahl\  I-  iiinilein  eeiinomic  prog- 
ress hnunil  ii]i  with  engineering  prog- 
ress. Transportalioii.  rapid  coninumi- 
caiiiin.  ipi.aniity  prndiiei  inn,  and  other 
juajiir  factors  in  mir  ecnnoinic  life  are 
]irniliict-  nf  enuiiieering.  It  seems  en- 
tirel\  liiMieal  tn  say  that  with  all  the 
aeciiiuulat  ion  of  the  prolits  nf  produc- 
ii\iiv  111  the  hands  of  a  relatively  small 
Liroiip,  priiiliicti\  it  V  has  undergone  such 
a  treiiiendoii-  increa-e  due  to  engineer- 
ing aeti\it\-  ilnrina  the  last  ceiiturv. 
that  e\en  the  lower  cla-ses  nf  sneietv 
lia\e  recei\ei|  smile  small  henelit  from 
our  ecnnoniie  progress.  In  this  way.  the 
eiigiiu'er  ha-  heeii  the  instrument  l.)y 
which  si„  ial  deca\  has  heen  ]:)ostpone(i. 
In  the  continuatinn  of  this  work,  lie 
may  |instpniie  this  decline  still  further. 
-\lsii.  tlirniigh  his  training  in  dealing 
with  facts  as  facts,  he  shnuld  he  among 
the  lirst  to  realize  the  exigencies  nf  the 
jireseiit  sneial  einergeiicy.  and  the  means 
tn  avert  the  decline  of  our  civilization. 
ITe  should  then  hend  his  efforts  toward 
the  ]ire,-er\atinn  of  our  civilizatinn  hy 
taking  an  active  part  in  elfeeting  the 
necessary  ridorni  and  restoration. 

To  suniniarize.  our  solution  of  the 
prohlem.  "ITow  can  our  civilization  be 
jireserved  ?"  is  merely  to  make  use  of 
the  srirnlilir  infnnnnlion  ire  hare  Civail- 
iihli'.  and  tn  .-^'jiri'inl  this  sririilifir  in- 
form,ilinn   III/  nil', ins  of  iniiss  nl iii  nlioii. 

Thus  -tated.  the  solutinn  seems  quite 
simple.  lint  frmii  a  jiractical  view- 
point, it  sometimes  seians  doubtful,  as 
wi-  Inok  arniind  us.  if  it  will  ever  be  put 
into  etfeet.  lTiiwe\er.  we  can  but  be 
optimistic.  In  thi'  words  of  Professor 
Coiiklin  of  I'rinceioii.  'Tn  the  present 
conditions  and  tendencies  of  the  human 
race,  in  the  contest  between  progressive 
and  retrogressive  forces,  we  see  much 
cause  for  anxious  eniicern.  hut  thinking 
on  the  distant  past  and  the  boundless 
future  creates  a  feeling  of  detai.-linient 
and  nf  philosophic  calm  like  that  of  the 
dwellers  mi  ()l\iiipus.  We  cannot  see 
clearlv  the  next  scene,  we  can  scarcely 
imagine  the  next  act.  ami  the  end  of  the 
Creat  Mr.aina  of  l']vnlution.  if  there  is 
to  he  an  end.  is  a  matter  of  faith  alone." 

••().   vet    we   trust    that    smneliow  good 
Will  he  the  final  goal  of  ill. 
To  pangs  of  nature,  sins  of  will. 
Defects  of  diinht  and  taints  of  blood." 
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PROF.  J.  C.  PEEBLES,  Editor 


In  the  last  issue  of  the  Alumnus  we 
presented  a  brief  sketch  of  the  career  of 
R.  M.  Henderson,  '02,  our  first  alumni 
member  of  the  board  of  trustees  of 
A.  I.  T.  At  the  time  of  Mr.  Henderson's 
election  an  advisory  committee  of  five 
was  also  appointed  to  consult  with  the 
alumni  trustee  in  matters  in  which  the 
Alumni  Association  is  jiarticularly  inter- 
ested. The  members  of  this  committee 
are  as  follows: 

John  J.  Sloan.  Mr.  Sloan  was  a  student 
in  the  early  days  of  Armour  Tech,  sije- 
cializing  chiefly  in  chemistry.  He  has 
had  a  wide  experience  in  business  and 
in  engineering"  and  will  make  a  valuable 
member  of  the  advisory  committee.  He 
has  become  well  known  to  the  public 
through  his  activities  as  president  of  the 
Board  of  I.,ocal  Improvements,  a  position 
which  places  him  in  charge  of  all  street 
widening,  paving,  sewer,  bridge,  and 
similar  work  in  the  City  of  Chicago.  He 
has  a  comprehensive  grasp  of  the  in- 
tricate problems  of  city  building,  prob- 
lems which  are  chiefly  engineering  in 
their  nature.  Mr.  Sloan  will  be  a  valu- 
able man  on  this  committee:  for,  al- 
though a  very  busy  man  dealing  with 
large  affairs,  he  is  much  interested  in 
A.  I.  T. 

Alfred  S.  Alschuler,  '99.  Mr.  Alschuler 
needs  no  introduction  to  Armour  men. 
He  has  always  taken  an  active  interest 
in  the  affairs  of  the  Alumni  Association 
and  the  Institute,  and  we  know  that  this 
interest  will  continue  on  the  advisory 
committee.  Anyone  having  even  a  casual 
acquaintance  with  architectural  work  in 
Chicago  and  vicinity  has  heard  of  Alfred 
Alschuler.  He  has  been  engaged  in  this 
work  for  more  than  a  score  of  years  in 
Chicago,  and  now  occupies  a  position  in 
the  front  rank  of  his  profession.  JIuch 
of  the  splendid  work  which  is  being  done 
to  improve  our  city  through  the  erection 
of  beautiful  buildings  is  due  to  the  genius 
of  our  Chicago  architects.  In  this  work, 
Mr.  Alschuler  has  had   no  small  part. 

Bertrand  G.  Jamison,  '97.  Jlr.  Jamison 
is  a  member  of  the  first  class  graduated 
from  Armour  Tech.  and  for  twenty-seven 
years  has  been  one  of  our  most  loyal 
alumni.  He  is  an  engineer  for  the  Com- 
monwealth Edison  Company,  Chicago,  his 
work  being  chiefly  with  the  power  plants 
and  other  mechanical  equipment  of  the 
company.  Jlr.  .Jamison  is  an  engineer  of 
long  experience,  well  qualified  to  advise 
with  the  alumni  trustee  in  matters  affect- 
ing  the   training  of   young   engineers. 

William  Fargo  Sims,  '97.  ;\Ir.  Sims  is 
also  a  niHuiber  of  the  first  graduating 
class,  and  an  engineer  for  the  Common- 
wealth Edison  Company.  It  is  gratify- 
ing to  note  that  men  of  wide  experience 
and  heavy  responsibilities  are  giving  of 
their  time  and.  energy  to  promote  the 
welfare  of  Armour  Tech.  Such  men  as 
Jlr.  Sims  are  needed  in  any  alumni  ac- 
tivity, particularly  when  it  concerns  the 
governing  body  of   the   Institute. 

Charles  W.  Hills,  Jr.  :\Ir.  Hills  is  a 
patent  attorney  who  enjoys  an  extensive 
practice  in  a  branch  of  the  law  very 
closely  related  to  engineering.  He  is  an 
active  member  of  the  Alumni  Association, 
much  of  the  success  of  recent  alumni 
events  having  been  due  to  his  efforts. 
He    is    a    hustler    who    jnits    "jieii"    into 


everylliiiig  with  whicll  he  is  associated, 
and  we  know  that  his  influence  will  be 
felt   for  good  on  the  advisory  committee. 


MID-WINTER  BANQUET 

The  annual  mid-winter  banquet  of  the 
Armour  Alumni  Association  will  be  held 
at  the  Auditorium  Hotel,  Chicago,  Wed- 
nesday. January  21,  192o.  at  6:30  p.  m. 
Xotices  will  be  sent  out  by  Secretary 
R.  A.  Goppelsroeder,  to  all  whose  names 
and  addresses  are  on  our  mailing  list. 
A  strong  effort  will  be  made  by  the  com- 
mittee in  charge  to  make  this  event  the 
best  ever  held  by  the  association.  Those 
who  attended  the  spring  banquet  last 
Jlay  will  recall  that  this  was  the  largest 
in  point  of  attendance  that  we  ever  had. 
Efforts  will  be  made  to  raise  the  record 
still  higher  at  the  coming  affair,  and  the 
support  of  every  alumnus  is  urged  and 
expected.  As  soon  as  you  receive  your 
notice  from  the  secretary,  send  back  your 
acceptance  promptly  and  so  minimize 
the  worries  of  the  committee  and  the 
secretary.  The  Alumnus  knows  some- 
thing about  the  worries  of  the  secretary, 
having  served  in  that  capacity  more  than 
once.  We  are  glad  to  say  a  word  in 
his  behalf. 


Intercollegiate  Glee-Club  Contest 

The  annual  intercollegate  glee-club 
contest  participated  in  by  mid-western 
colleges  and  universities  will  be  held  at 
Orchestra  Hall,  Jlonday  evening,  Febru- 
ary 23,  192.5.  Our  glee  club  is  entered  in 
the  contest,  and  is  working  hard  in  prep- 
aration for  the  event.  All  alumni  and 
former  students  of  Armour  Tech  are 
urged  to  come  out  on  this  occasion  and 
give  the  musical  clubs  generous  sujjport 
and  an  enthusiastic  reception. 


The  Alumnus  regrets  to  re]]ort  the 
death  of  Royal  A.  Chappell,  '18,  who 
passed  away  at  his  home  in  Grand 
Rapids,  ^Michigan,  November  SO,  1924. 
He  is  survived  by  his  wife  and  daughter. 
The  deceased  was  a  member  of  the  Delta 
Tau  Delta  fraternity  and  very  active  in 
institute  and  fraternity  affairs.  He  was 
a  talented  musician  and  wrote  the  music 
for  the  .Junior  class  play  presented  in 
1917. 


L.  E.  Grube,  '24,  was  a  recent  visitor 
at  the  Institute.  He  has  recently  joined 
the  ranks  of  the  benedicts,  is  living  in 
Sheboygan,  Wis.,  and  is  engaged  in  the 
building   material   business. 

Three  of  the  1924  men,  E.  L.  Carlson. 
T.  E.  McDowell,  and  L.  L.  Swartz,  are 
with   the   Illinois   Bell   Telephone  Co. 

J.  W.  Falconer,  '24,  is  with  the  Kdison 
Storage   Battery  Co. 

Stanley  Farrell,  '24,  is  with  the  Illinois 
Appraisal  Co.,  where  he  flnds  what  a  lot 
of  money  the  engineer  spends  when  he 
builds  engineering"  works. 

J.  O.  Aalberg,  '24,  is  projection  engi- 
neer with  the   Madison   Theatre. 

fCoiiliiiurd  on   j'agc  6j) 


"I'LL  TELL  THE  COCK-EYED 
WORLD!" 

It  is  just  three  weeks  until  Commence- 
ment, and  a  group  of  Seniors  is  gathered 
in  the  senior  drafting  room  discussing 
the  ajiproaching  event.  They  can  hardly 
wait  for  the  great  day  to  come  when 
they  will  burst  forth  on  a  breathless  and 
waiting  world.  Anyone  asserting  that 
this  is  the  best  class  ever  graduated  by 
Armour  Tech  has  no  chance  for  an  argu- 
ment; they  all  admit  it.  There  is  no 
braggadocio  among  them,  however  — 
simply  a  modest  recognition  of  conscious 
suijeriority. 

Most  of  the  Seniors  are  on  the  lookout 
for  a  situation  to  step  into  immediately 
after  graduation,  some  are  looking  for  a 
position,  while  a  few  will  be  satisfied 
with  a  job.  One  young  man  whose  record 
during  the  past  four  years,  as  shown  by 
the  books  in  the  Dean's  ollice,  is  nothing 
to  get  excited  about,  has  his  eye  on  a 
possible  situation.  His  prospective  em- 
ployer, however,  evidently  considers  it 
a  job,  for  the  salary  offered  is  just  $100 
per  month.  A  classmate  asks  if  he  in- 
tends to  accept  this  offer.  •Til  tell  the 
cock-eyed  world  I  won't;  notliing  less 
than  .$150  gets  me,  and  I  won't  work  long 
for  that!" 

Why  is  this  big,  busy  world  so  inter- 
ested in  this  young  graduate  about  whom 
it  knows  so  little?  Why  is  it  so  cock- 
eyed with  anxiety  as  to  how  much  it  will 
have  to  pay  to  secure  his  services? 
Perhaps  it  isn't. 

In  one  of  the  class  rooms  in  ."\lachinery 
Hall,  several  students  have  lingered 
after  the  close  of  the  lecture.  The  pro- 
fessor has  been  discussing  the  develop- 
ment of  the  steam  turbine  as  a  central 
station  prime  mover,  and  has  pointed 
out  the  striking  increase  in  the  size  of 
the  units  which  has  taken  place  in  the 
last  few  years.  The  students  are  wonder- 
ing if  this  development  will  continue, 
resulting  in  bigger  and  still  bigger  tur- 
bines. One  of  their  number,  who  flunked 
his  last  quiz,  has  a  jiositive  opinion  on 
this  question.  Although  the  basis  for 
his  opinion  is  not  readily  apparent,  he 
does  not  hesitate  to  express  it.  "I'll  tell 
the  cock-eyed  world  that  we  will  have 
bigger  turbines.  The  time  will  come 
when  turbo-generators  will  be  so  large 
that  one  of  them  could  furnish  light  and 
power  for  the  whole  of  Chicago." 

Why  does  the  world  care  so  much 
about  this  embryo  engineer,  that  he  finds 
it  necessary  to  broadcast  his  opinions  on 
a  subject  about  which  his  knowledge  is 
]    -  Ip  Perhaps   it  doesn't. 

It  is  just  12:20  o'clock  and  streams  of 
students  are  issuing  from  the  different 
buildings  and  hurrying  towards  the 
lunchroom.  In  front  of  the  main  building 
a  large  touring  car  is  waiting,  in  spite 
of  the  fact  that  adequate  parking  space, 
off  the  street,  is  provided  elsewhere. 
The  bumper  has  a  kink  in  it,  one  lamp 
bracket  is  bent,  and  a  fender  is  badly 
crumpled,  all  mute  evidence  of  careless 
or  incompetent  driving. 

A  dozen  students  make  a  rush  for  the 
car,  piling  in  on  top  of  each  other.     The 
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(Continued  from  page  6i) 

From  tile  Aiiiciivwn  Gd-v  .\s.s()(  idtiaii 
Munthhi.  we  note  that  H.  C.  Abell,  '04, 
has  \K'vn  elected  president  of  the  asso<'i- 
atinn.  ile  lias  long  been  active  in  imlillc 
iiiiliiy  mailers,  has  been  a  directm  ol 
I  he  American  Gas  Institnte.  and  lias 
served  I  lie  American  Gas  Association  in 
a  variety  of  capacities.  We  are  ideased 
to  I'ecord  his  election  as  president  of 
the    latter    organization. 


"I'LL  TELL  THE  COCKEYED 
WORLD!" 

{Continued  from  page  oij 
driver  starts  the  motor,  opens  the  cutout, 
and  goes  roaring  down  Thirt.v-third  Street 
amid  a  cloud  of  smoke  and  gas.  l>r 
Raymond  is  attracted  to  the  library  win- 
dow b.v  the  noise,  just  in  time  to  see  the 
car  dash  between  a  motor  truck  and  a 
street  car  and  then  disappear  beyond 
State  Street.  The  president  is  evidently 
speculating  on  the  irresponsibilily  of 
youth,  and  his  face  clearly  slunvs  his 
dis|ileasiire. 

Youth  lives  largely  in  the  future,  yel 
Uiere  is  something  peculiarly  atavistic 
aboul  it.  Ten  years  ago  this  same 
demon  driver  was  a  cliff  dweller.  S|iend- 
ing  hours  of  his  playtime  in  a  cave  which 
he  and  his  jUaymates  have  dug:  eating 
potatoes,  half  baked  and  half  burned,  and 
going  home  at  night  with  eyes  smarting 
from  smoke,  to  complain  of  his  mother's 
cooking.  Or  jierhaps  he  was  a  bushnian. 
spending  his  leisure  in  a  crow's  nesi 
which  he  has  built  in  a  tree.  But  today 
he  is  a  Roman  contiueror.  tearing  through 
the  streets  in  his  chariot.  The  students 
on  the  sidewalk  are  the  admiring  popu- 
lace, come  out  to  do  him  honor,  and  they 
must  be  proiierly  impressed.  Xo  matter 
that  the  chariot  shows  evidence  of  in- 
expert handling;  no  matter  that  the 
driver  mistakes  noise  for  power.  "I'll 
tell  the  cock-eyed  world  that  this  is  some 
car  and  I'm  some  driver!" 

Why  is  the  world,  which  was  buildiiii; 
cars  when  this  boy  was  playing  marble.s, 
so  interested  in  this  amateur  race  driver, 
this  lad  with  the  light  head  and  the 
heavy  foot '?  Why  is  it  so  anxious  to 
hear  the  roar  of  his  cutout  or  smell  the 
smoky,  half-burned  exhaust  ?  Perhaps 
it  isn't. 

At  a  meeting  of  the  Alumni  Associa- 
tion a  number  of  old  grads  have  collected 
in  a  corner  and  are  swapping  experiences. 
One  man  has  made  an  outstanding  suc- 
cess as  an  automotive  engineer  and  the 
others  are  questioning  him  in  regard  to 
the  probable  future  of  the  industry.  Tiny 
want  to  know  if  the  automobile  is  a|i- 
proaching  its  ultimate  development,  or 
if  radical  dejiartures  from  present  prac- 
tice may  still  be  looked  tor.  "Frankly, 
gentlemen,  I  don't  know.  :\linor  refine- 
ments and  imiirovements  will  of  course 
be  made  from  time  to  time,  but  revolu- 
tionary chan.ges  will  depend  very  largely 
upon  what  the  public  wants.  We  have 
our  ears  to  the  ground;  we'll  listen  to 
the  world." 

Another  man  in  the  group  is  a  repre- 
sentative of  an  American  manufacturer 
doing  a  large  foreign  business,  particu- 
larly in  South  America.  He  is  asked 
about  the  future  of  American  foreign 
business;  whether  we  can  build  up  suffi- 
cient export  trade  to  supply  a  substan- 
tial outlet  for  our  manufactured  products. 
"JIuch  depends  upon  the  tact  and  adapta- 
bility of  American  business  men  and 
engineers.      Business    methods    in    South 


.\nierica  are  very  different  from  our  own; 
we  must  do  business  their  way,  not  our 
way.  There  is  too  much  tendency  among 
Americans  to  tell  it  to  the  world;  not 
enough  willingness  to  listen  to  the  world." 
The  student  just  leaving  college  and 
(•utering  upon  his  life  work,  inut/i  tell  it 
t(j  the  world.  The  man  of  experience,  at 
Inline  and  abroad,  finds  it  wiser  to  listen 
to  the  world.  Youth  is  full  of  enthusi- 
asm, of  self-sufficiency,  of  cock-sureness. 
and  he  must  let  the  world  know.     Later 


he  finds  that  much  of  what  he  knows 
isn't  true,  and  he  begins  to  tell  less  and 
listen  more.  He  loses  his  cock-sureness 
and  his  self-sufficiency  is  displaced  by  a 
desire  for  co-operation  with  others,  but 
if  he  has  the  right  kind  of  stuff  in  him 
he  will  retain  his  enthusiasm.  Tempered 
by  exiierience.  aided  by  the  co-operation 
of  his  fellows,  and  carried  forward  by 
enthusiasm  for  his  work,  he  may  reaich 
a  point  where  the  world  will  listen  when 
he  speaks. 


A.  I.  T.  ALUMNI  ASSOCIATION 
OFFICERS  AND  BOARD  OF  MANAGERS   1924-25 


Oscar   A.    Rochlitz.   '01 
Sales       .■\lgi.,       lldiler       llcpl.. 
Kroeschell  Co.,  tl'L'l    Diver? 


Hniuswirk- 
■y  Pkwy..  .  .Siiaiilciiirs; 


Vice-President 


Secretary-Treasurer 


Expire    1925 


Monroe  A.  Smith,  '10 

DiiHctOf  of  Education,   V.  S.  Gypsum  t'o.. 


.Franklin  0.j6S 


Roy  A.   Goppelsroeder.   '16 

li.'.l    Conway  DIdg.   I  liiisiness  Address)  . 

.5o(it;   Peoria    St.    (Residence  Address  I.. 


.Main  OT-t:? 
.Yards  i',:;4i; 


Expire   1925 


Expire    1927 


BOARD  OF  MANAGERS 

Lawrence   King.  '17 

Operadio   Cm  poiation    Oakland  2100 

Axel   A.    Hofgren,   '18 

T.'.-li'   S.   Chicago  Ave Hyde   Park  07.50 

Comm.  Kngr..  General  Elec.  Co..  111.  Mer. 

Hank   HIds Dearborn  HSOO 

Jeff  Corydon,  '22 

tTl'ii  .Manor  -\vf Juniper  7203 

Robert   V.    Perry,   '97 

llo-lii    Xoi-nial    Blvd.,   Associate   Professor, 

Armour  Instiliile  Went.  2:;  14 

William    H.   Lang,  '02 

7021    S.    Union   Ave Stewart   027S 

Sec.-Treas..     Phillips     Lang     Co.,     ,"i3S     S. 

Dearborn    St Harrison   1070 

Herbert   A.    Durr,   '05 

1(17    K.   .Miili    SI Hyde  Park  4;t22 

William    C.    Brubaker.    '06 

2111    \V.    KHuli    St Beverly  1S03 

Dean.  Fiillinaii  Free  School  :\lanual  Train- 
ing.   Piilliuau.    Ill Pullman  0311 

Walter   A.    Kellner,   '10 

043  Arlington   Place 

Engineer.  ('..  .\l.  &  St.  P.  R.  R..  Powers 
Bldg Harrison  0102 

Ralph   Neufeld.  '12 

.".III .".    Grand    Hlvd Drexel   1 037 

UK.  Temple  Bldg.,  77  \V.  Washington  St  .Central  20nii 


(The  following  members  of  Committees  not    necessarily   inembei's   of   Boards.) 

Alumni    Editor.  James  C.  Peebles,  '04 

Till    .\i:mmi  i:    l-:.\<.iNri:i:    !ii'.iil   S.   Seely  A\e Beverly   2!i44 

Associate  Professor.  Kxperiinental  Engi- 
neering. .Armour  liistitule  of  Tech- 
nology.   3:iiMl    Fedei-al    St Victory   40IIII 

Loan    Fund    Committee  Louis  J.   Byrne,  '04 

Prt-s..  Anson-Byrne  Co..  1"  S.  La  Salle  Si. 

Jlain  11113."; 

John  C.   Penn,  '05 

11421    Panu'll    -\\c Pullman   Ifi.So 

Asst.  to  Dean.  A.  1.  T..  3:!(iii  Federal  St. ..Victory   4000 
Albert   H.  Goodhue,  '99 
i:',l.'.  E.  .".2nd  St. 

Vice-Pres..  A.  H.  Barber  Supiily  Co..  300 
W.  .Austin  Ave Franklin  0"..t4 


Finance   Committee 


Luncheon   Committee 


M.  A.  Smith,  Chairman 

I  KiiiiaiiKb-r  of   two  to  be  aiipointed.') 


R.    Neufeld,   Chairman 
Roy   A.   Goppelsroeder 


January,  1925  THE    ARMOUR    ENGINEER 

THE  ARMOUR  ENGINEER 

Publishetl   Qiuiiteiiy   liy   th.'   C.jllese   c.f    Kniiinrerini; 

ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Vol.  XVI  January,   192.5  No.  2 

STAFF" 

M.  F.  Ad.^r Editor 

W.  H.  SoTiiE.v Business  Manager 

C.  M.  Nelson Assistant  Editor 

G.  Araciiovitis Assistant  Business'  Manager 

C.  M.  RowLfJY Circulation  Manager 

E.  W.  Oden\v.u,dt Artiele.s  Editor 

E.   S.  Lar.son' [rtielis  Editor 

H.   J.   Li'Tii Organization's   Editor 

E.  M.  Meyer Xeirs  Editor 

E.  R.  Geiger Ithh'tics  Editor 

L.  C.  Sexesc.vli Art  Editor 

W.    E.    Schweitzer Fraternity    Repri  sentative 

J.   S.   Perry Photograph}/ 

C.  R.   Bishop ■, Humor 

Professor   J.    C.    Peeisles Alumni  Editor 

Dean  L.  C.  Monin Advisory  Editor 


Published  in  Xoveiuber,  January,  March,  and  May  by  the  College  of  Engineering 
of  the  Armour  In.stitute  of  Technology.  Publication  Office:  3300  Federal  Street, 
Chicago,  Illinois.  Subscription  Price,  I1..50  per  year,  postage  prepaid.  Single  copies, 
forty-tive  cents. 


Members   of   Engini^'ri: 
Armour  Engineer 
Colorado  Engineer 
Cornell    Civil    Enginee 
Illinois   Teclinograph 
Iowa  Engineer 
va   Transit 


Magazines,    Associated, 
Kansas   State  Engineer 


■due   Eu'^.  K. 


rnal   of   1 

News 
,'a.    Jourr 


Kar 


En 


Our  slogan:  Make  The  Armour  Engineer  the  best  technical  college  publication  in  the  country 


EDITORIALS 


TECHNICAL  EDUCATION 

Technical  education  is  intended  as  a 
training  in  the  arts  and  sciences  that 
underlie  the  practice  of  the  trades  or 
professions.  Engineering  education, 
therefore,  in  a  narrow  sense  should  deal 
with  those  forces  of  nature  which  are 
to  be  utilized  for  the  benefit  of  mankind. 
But  in  a  broader  sense,  most  important 
of  all  is  that  phase  of  training  that  de- 
velops the  engineer  to  the  highest  point 
of  efficiency  as  a  citizen  and  a  member 
of  society. 

The  first  part  of  the  program  is  pretty 
well  carried  out  by  the  engineering  col- 
leges. Indeed  it  may  be  fairly  questioned 
it  it  is  not  being  overdone,  judging  by 
the  crowded  curricula  of  these  schools 
and  it  may  be  questioned  too  if  the  aver- 
age student  can  assimilate  all  that  is 
handed  out  to  him  in  the  four  years  of 
undergraduate  study  and  practice.  All 
of  the  study  and  practice  of  a  lifetime 
will  be  without  avail  unless  and  until, 
when  given  the  opportunity  to  engage  in 
engineering,  the  individual  develops  apti- 
tude and  love  for  the  work.  Without 
these  qualities  he  becomes  a  mere 
hackney.  But  whether  a  success  or  fail- 
ure professionally  it  is  incumbent  upon 
every  educated  man  to  become  a  useful 
citizen.  And  this  brings  us  to  the  sec- 
ond  part   of  the   program. 


Do  engineers  as  a  class  attain  to  the 
highest  degree  of  efficiency  as  citizens 
and  members  of  society?  Judged  by  the 
benefits  they  bestow  upon  the  world  there 
can  be  but  one  answer.  Engineering 
training  is  an  admirable  preparation  for 
leadership  in  all  of  the  important  affairs 
of  everyday  life.  But  why  so  few  leaders 
from  the  engineering  ranks?  Is  it  ab- 
sorption in  the  work  of  the  profession, 
is  it  diffidence,  or  is  it  due  to  indiffer- 
ence that  so  few  engineers  strive  for 
leadership?  In  times  of  stress  the  engi- 
neer involuntarily  assumes  leadership 
and  carries  his  work  forward  but,  when 
the  crisis  is  past,  he  settles  back  into 
his  professional  shell,  unheralded  and 
unsung,  while  others  less  worthy  lay 
claim  to  the  results  of  his  efforts.  The 
engineer  is  too  modest  and  retiring.  The 
])ublic  at  large  will  not  value  the  engi- 
neer and  his  work  properly  until  he  puts 
a  proper  valuation  upon  it  himself.  He 
must  proclaim  his  virtues  and  accom- 
plishments  in   no   uncertain   terms. 

The  only  vehicle  for  such  publicity  is 
the  written  or  the  spoken  word.  It  must 
be  confessed  that  the  engineer  has  too 
frequently  neglected  to  cultivate  the 
power  of  expression  through  effective 
speech  and  in  writing.  Although  the 
blame  is  often  placed  upon  technical  edu- 
cation, for  the  true  answer  the  student 
of  engineering  must   look  within  himself. 
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Let  him  make  the  most  of  every  oppor- 
tunity— and  there  are  many — to  develop 
these  qualities  so  essential  to  leadership. 
A  command  of  the  English  language, 
more  than  anything  else,  will  remove  the 
handicap  of  e.xcessive  modesty  and  enable 
the  engineer  to  reach  the  highest  plane 
of  personal  achievement  and  the  greatest 
possible  degree  of  usefulness  to  his 
fellow  man. 


ATTENTION,  CHEMICALS! 

The  American  Institute  of  Chemical 
Engineers  has  recently  made  known  a 
group  of  statistics  summarizing  the  re- 
quirements of  the  courses  in  chemical 
engineering  at  67  colleges  throughout  the 
country.  The  committee  in  charge  has 
divided  the  required  subjects  in  the  cur- 
ricula of  these  colleges  into  nine  general 
groups  of  studies  and  collected  data 
showing  the  percentage  of  the  total  time 
devoted  to  each  group.  Further,  the  av- 
erage of  all  programs  has  been  computed 
and  the  variation  of  each  program  from 
the  average  expressed  in  tabular  and  in 
graphical   form. 

The  committee  remarks  that  "a  study 
of  the  figures  and  charts  will  reveal  to 
each  college  those  points  on  which  it  is 
decidedly  out  of  line  with  general  prac- 
tice and  may  suggest  modifications  that 
will  iron  out  marked  irregularities." 
Referring  to  the  average  program,  we 
note  that,  while  40.3  per  cent  of  the  total 
time  is  devoted  to  chemistry  and  chem- 
ical engineering  and  42.1  per  cent  is 
occupied  by  mathematics,  sciences,  and 
other  engineering  subjects  (exclusive  of 
electivesl.  but  13.9  per  cent  is  given  to 
cultural  studies  such  as  history,  liter- 
ature, and  philosophy.  It  we  admit  that 
engineering  education  is  a  problem  of 
culture  and  character  as  well  as  one  of 
scholarship,  then  there  is  little  wisdom 
in  extreme  specialization  at  the  sacrifice 
of  liberalizing  studies.  The  significance 
and  importance  of  this  report  lies,  not 
in  any  sudden  acquiescence  to  the  aver- 
age figures  quoted,  but  in  the  interest  in 
the  more  general  problem  of  cultural 
studies  that  it  may  provoke  among  chem- 
ical engineers  and  educators.  Most  valu- 
able of  all  is  the  thought  and  opinion 
of  the  students  of  chemical  engineering 
themselves. 

The  outcome  of  honest  thinking  about 
this  matter  is  inevitably  a  deeper  ap- 
preciation of  the  importance  of  cultural 
studies  and.  more  practicall.v,  a  vow  to 
invest  more  time  and  attention  in  these 
subjects  than  before.  If  the  economic 
law  be  true  here,  that  the  desire  for  a 
good  increases  with  its  scarcity,  then  the 
very  lack  of  cultural  studies  in  a  tech- 
nical college  must  operate  to  increase 
their  value  greatly.  How  utterly  illogical 
it  is  to  rate  a  course  in  history  as  less 
important  than  organic  chemistry  when 
the  time  devoted  to  history  may  amount 
to  only  one-fifth  of  the  time  alloted  to 
chemistry;  how  blind  and  narrow  to  miss 
the  beauty  and  inspiration  of  an  hour  of 
literature  simply  because  one  expects  to 
earn  a  living  through  his  knowledge  of 
crystals  and  colloids,  of  atomic  energy, 
or  of  the  prepaiation  of  fatty  acids  1 

Nor  is  our  point  of  view  wholly  selfish. 
The  "chemicals"  of  today  are  the  chem- 
ical engineers  and  educators  who  shall 
certainly  have  a  part  in  the  advances 
that  are  bound  to  be  made  in  the  field  of 
chemical  engineering  education  during 
the    next    half-century.      In    college,    they 

{Continued  on   f'agc  7-1) 
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COLLEGE  NOTES 


Mr.  Hendricks  was  present  at  the  iii- 
:iuKiiration  of  Dr.  George  Daniel  Olds  as 
tile  niiilh  |)resident  of  Amherst  College 
at  Amherst  on  Xovember  14.  .Mr. 
Hendricks  is  a  graduate  of  Amherst, 
class  of  '17.  Dr.  Olds  has  been  a  mem- 
ber of  the  faculty  of  Amherst  College 
since  ISIU,  the  year  President  Coolidge 
entered  Amherst  as  a  freshman. 


Professor  Paul  attended  a  meeiini;  ol' 
the  Committee  on  Building  Construction 
of  the  Xational  Fire  Protection  Associa- 
tion at  the  offices  of  the  National  Board 
of  Fire  Underwriters  in  .\ew  York  on 
October  21  and  22.  The  membership  of 
this  committee  includes  engineers  and 
architects  of  national  reputation,  insur- 
ance men,  and  representatives  of  the 
various  forms  of  building  construction, 
whose  pur]iose  is  to  prepare  standai'd 
specifications  for  high  grade  consi  niclion 
tlirouglioul    the  country. 

Professor  Paul  is  also  a  member  of  the 
Committee  on  Wooden  Bi'idges  and 
Trestles  of  the  American  Railway  Engi- 
neering Association.  At  a  convention  in 
Chicago  on  November  22,  this  committee 
completed  standard  specifications  for 
wooden  bridges  and  trestles  with  special 
references  to  specifications  for  materials 
used  and  methods  of  arriving  at  econom- 
ical construction. 


Dean  Monin  is  the  author  of  an  article 
advocating  liberalizing  studies  in  the  cur- 
riculum of  engineering  courses,  which 
appeared  in  the  November  issue  of  Book 
Notes,  published  by  the  McGraw-Hill  Book 
Company.  The  plea  which  he  makes  for 
pcrsonaiity  as  well  as  performance  should 
be  brought  to  the  attention  of,  and  taken 
to  heart  by  every  young  man  who  con- 
templates engineering  as  a  profession. 

It  was  our  good  fortune  to  have  IMajor 
General  Milton  Foreman  speak  to  us  at 
the  Armistice  day  assembly.  On  this 
anniversary  of  a  day  of  universal  rejoic- 
ing, he  sketched  the  picture  of  a  warless 
world  and  held  out  to  us  the  ideal  of 
permanent  world  peace.  To  hear  a 
soldier  express  his  faith  in  the  end  of 
strife  between  nations  is  to  begin  to 
believe,  or  to  renew  an  existing  belief, 
in  the  good  sense  of  mankind. 


On  December  2,  Dr.  Lewis  Convis  pre- 
sented to  us  a  picture  of  that  little  known 
and  little  understood  country,  the  Russia 
of  today.  His  descrijition  of  picturesque, 
tragic,  ludicrous,  human  Siberia  left  us 
with  a  liroader  view  of  the  world  than 
we  had  ever  held  before  and  with  a  feel- 
ing of  thankfulness  for  the  happy  condi- 
tion of  America. 


The  name  of  Armour  Institute  seems 
destined  to  become  a  familiar  one  upon 
the  lips  of  radio  announcers.  At  6:00 
p.  m.  on  Saturda.v,  December  13,  a  musical 
program  by  the  Armour  Tech  Band, 
under  the  direction  of  A.  A.  Andersen, 
was  broadcast  from  station  AVMAQ.  A 
guitar  and  ukulele  specialty  was  pre- 
sented by  H.  H.  Chun  and  E.  S.  Larson. 
Were  it  possible  for  the  waves  that  trans- 
mit speech  and  music  to  carry  back  to  the 
artists  the  gratitude  of  the  listeners,  we 
know  that  the  men  who  were  "on  the  air" 
would  feel  paid  in  full  measure  for  the 
time  and  energy  they  have  s|ieut  in 
preparation. 


FACULTY  CLUB 

Tlie  Faculty  Club  is  the  reason  for  the 
expression  of  content  and  satistai'tion 
that  spreads  over  the  face  of  a  fa<nilly 
member  as  he  approaches  the  soutliwest 
corner  of  the  Mission.  The  purpose  of 
the  club  is  to  furnish  a  retreat  where 
the  professors,  after  listening  to  what  is 
not.  may  assemble  to  shake  off  the  ap- 
palling mental  lassitude  that  results  from 
a  few  hours  of  contact  with  embryo  en- 
gineers. Here  in  the  club  rooms  they 
may  recover  their  normal  equililjrium  by 
reading  Life,  solving  cross-word  puzzles, 
making  runs  of  two  and  three  hundred 
at  Iiilliards.  or  by  counting  up  the  states 
that    went    for    La    FoUette. 

By  common  consent  of  the  membei's, 
it  is  understood  that  the  club  I'oonis  are 
for  relaxation  and  recreation  only.  Con- 
sci|uently.  Professors  Scherger  and  Ams- 
bary  are  the  only  ones  allowed  to  discuss 
grouii  separation  or  the  laws  of  falling 
bodies.  In  case  of  a  deadlock.  Professor 
Cooper  has  been  appointed  as  the  couiM 
of  final  ajipeal.  It  is  commonly  under- 
stood that  all  conversation  must  cease 
when  Professors  Schommer  and  Snow 
appear  simultaneously,  in  order  that  they 
may  add  one  more  installment  to  their 
serial  debate  entitled,  "Prohibition — Is  It 
or  Isn't  It?"  Fishing  remains  a  favorite 
sub.iect  for  discussion,  although  long  ex- 
lierience  has  demonstrated  that  the 
calch-as-catch-can  method  is  the  only 
satisfactory  one  and  that  the  tirsi  liar 
has  no  chance. 

It  is  here  in  the  F'acully  CIul)  tluit  (JUe 
discovers  the  mysterious  force  that  keeiis 
the  Armour  faculty  young,  handsome,  and 
human.  It  is  fortunate  that  there  is  such 
a  jilace  where  rejuvenation  is  possible, 
for  else  oni'  professors  were  overwhelmed 
with  the  daily  barrage  of  questions  or 
sul)Miei',i;e(l  by  the  tragedies  of  overdue 
reperls   and    misiilaced   decimal   points. 


THE  SOPHOMORE  INFORMAL 

A  pleasant  break  in  the  round  of  lec- 
tures, recitations,  and  experiments  was 
provided  by  the  Sophomore  Informal, 
held  at  the  Drake  Hotel  on  the  evening 
of  December  12.  Confident  as  the  Sopho- 
uKjres  were  of  its  success,  the  size  of  the 
crowd  and  its  general  air  of  satisfaction 
completely  justified  their  fondest  hopes. 
The  Drake  proved  to  be  a  drawing  card 
that  lirnu.ght  forth  even  the  most  retir- 
ing of  our  bashful  engineers.  The  music, 
wliicb  was  furnished  by  a  member  of  the 
Sophomore  Class.  L.  O.  Castle,  estab- 
lished beyond  a  ilmibt  its  claim  to  the 
adjective  "hot."  Twelve  o'clock  found 
everybody  happy,  yet  every  couple  sorry 
that   they  could   not   "Keep   on   Dancing." 

The  Sophomore  Class  wishes  to  thank 
the  chaperones.  Professor  and  Mrs.  C.  A. 
Tibbals,  for  their  kindness.  R.  C.  Pea- 
cock, social  chairman  of  the  class,  and 
his  committee  deserve  no  small  amount 
of  credit  for  the  reputation  the  Sopho- 
mores have  won  as  genial  hosts  and  dis- 
pensers  of   deli.ghtful   entertainment. 

Friends  of  Mr.  Amsbary — and  we  are 
all  his  friends — are  glad  to  share  with 
him  the  invisible  audience  of  radio  fans 
which  he  entertains  via  the  ether.  Those 
who  "listen  in"  on  station  WLS  have 
liiid  Ihe  pleasure  of  hearing  him  at 
:i:iiil  p.  m.  on  I  lie  Wednesday  evenings 
iluiing    liecendier. 


THE  1925  CYCLE 

This  time  of  year  finds  the  1925  Cycle 
already  well  under  way.  Judging  from 
the  progress  that  has  been  made,  this 
edition  of  the  Armour  year  book  bids  well 
to  justify  the  high  hopes  inspired  by  its 
predecessors. 

The  cover  will  be  of  a  new  design  and 
rather  unique.  It  has  not  yet  been  de- 
cided to  whom  the  book  will  be  dedicated. 
The  new  Cycle  will  be  distinguished  by 
its  art  and  color  work.  With  the  co-op- 
eration of  our  architects  and  other  artists, 
as  well  as  the  Standard  Engraving  Com- 
pany, the  color  work  will  surpass  any- 
thing that  has  been  attempted  by  former 
classes.  The  pictures  of  the  Faculty  and 
Seniors  will  be  run  in  panels  along  the 
sides  of  the  pages.  The  border  will  be 
a  pleasant   surprise  to  everyone. 

The  Cycle  staff  is  composed  of  the  fol- 
lowing members  of  the  Junior  Class: 

Kdilor-rn-Cliief D.  R.   Stieiii, 

Hii.siiiixs-  Miniri!ier..E.  H.  Mariioefer,  Jr. 

As.sislKiil    Kditor D.  B.  Davidson 

Assishi.iit   Hiisiiie.'iS  Manager 

W.    E.    DOWNKS 

Adi-rrlisina   Mnmuier O.    S.   Peterso:v 

Ilinnor   Editor C.   W.   B.\rger 

.1  /■/  Editor N.  D.  B.utK iei.d 

Dnjani-dtions N.   C.   Sanders 

At'liletics A.  J.   DAXziGim 

Frulernitli  s J.    A.    D.WID.sox 

I'hotoi/riiiiliy H.  C.  Mn';Lua{ 

The  staff  would,  at  this  time,  like  to 
solicit  the  aid  of  every  class  and  organ- 
ization in  obtaining  snapshots,  for  a  year 
book  without  snapshots  is  like  a  college 
without  activities — something  is  lacking. 
With  your  co-operation  in  submitting 
snapshots  of  your  friends — at  work  and 
at  play — your  Cycle  will  be  the  complete 
record  of  a  year  at  Armour  that  it 
should  be. 


Armour  men  have  read  with  pleasure 
the  short  accounts  which  appeared  in  the 
November  numbers  of  the  North  Shore 
llidletin.  issued  by  the  North  Shore  Line, 
and  Hiipid  Transit  Xeirs.  issued  by  the 
Chicago  Rapid  Transit  System,  of  the 
purpose,  the  work,  and  the  accomplish- 
ments of  Armour  Institute.  These  write- 
ups  are  gratifying,  not  for  the  facts  they 
tell  us,  or  for  what  publicity  they  may 
.give  our  college,  but  because  they  repre- 
sent the  estimation  of  Armour  Tech  in 
the  eyes  of  a  critical  world  which  is  al- 
ways  looking  for  results. 

Armour  Institute  is  the  birthplace  of 
Ihe  first  gasoline  motor  built  by  the  Con- 
tinental Motors  Company.  Lee  De  Forest 
transmitted  bis  first  wireless  message 
from  the  Institute  to  the  Lakota  Hotel. 
Nor  is  our  Faculty  forgotten.  The  per- 
fection of  a  sound  ranging  device,  used 
successfully  in  the  world  war,  was  due 
to  information  and  formulas  given  by 
Professor  Wilcox  and  Professor  Palmer. 
The  Department  of  Architecture  pos- 
sesses an  enviable  record  of  prize-win- 
nin.g  designs.  We  are  further  distin- 
guished as  the  only  engineering  college 
which  gives  a  four-year  course  in  Fire 
Protection  Engineering. 

Certainly,  it  is  not  unpleasant  to  read 
of  and  refiect  on  the  fame  of  one's  own 
college.  We  are  proud  of  the  reputation 
Armour  Institute  and  Armour  graduates 
have  estal)lished  in  the  past.  We  are 
glad  that  this  claim  to  recognition  is 
granted. 
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ATHLETICS 


THE  FRESHMAN  RULING 

Lately  there  has  been  much  discussion 
at  the  Institute  concerning  the  "Fresh- 
man ruling."  The  present  time  is  suit- 
able for  Armour  Tech  to  take  sides  and 
to  decide  whether  to  adopt  it  or  not.  In 
view  of  this,  we  would  like  to  get  in 
touch  with  the  students  interested  in  the 
question  so  that  any  new  issues  which 
have  not  been  brought  up  may  be  con- 
sidered. The  "Freshman  ruling,"  adopted 
by  the  Conference  was  to  the  effect  that 
a  student  could  participate  only  three 
years  in  any  sport,  and  could  not  par- 
ticipate until  he  had  been  a  resident  of 
the  college  for  a  year.  It  also  ruled  that 
no  Conference  team  could  play  any  out- 
side college  which  did  not  have  a  Fresh- 
man rule,  and  that  the  various  freshman 
teams  could  not  play  any  outside  games. 
If  we  adopt  the  "Freshman  rule"  our 
teams  will  be  able  to  have  "Big  Ten" 
teams  as  opponents.  This  will  be  especially 
advantageous  to  the  minor  sports  — 
wrestling,  boxing,  tennis  and  golf  —  in 
which  great  difficulty  is  experienced  in 
arranging  games.  Usually  only  about 
four  or  five  meets  can  be  scheduled  dur- 
ing their  respective  seasons.  Men  par- 
ticipating in  these  sports  put  in  as  much 
time  as  the  men  playing  major  sports 
and  should  get  a  chance  to  match  their 
ability  against  outside  colleges.  In  the 
major  sports  we  are  usually  outclassed 
by  the  Conference  teams,  but  for  the  past 
few  years  our  baseball  team  has  been 
strong  enough  to  make  it  advantageous 
for  us  to  meet  the  "Big  Ten"  teams.  If 
we  adopt  the  ruling  we  would  require 
better  organized  freshman  teams  which 
would  entail  extra  expense  to  obtain 
uniforms  and  coaching.  Then  we  could 
match  the  freshmen  and  varsity,  and  so 
develop  a  better  varsity.  However,  in 
the  Conference,  it  has  worked  out  that 
the  freshmen  teams  are  chopping  blocks 
for  the  varsity,  since  the  freshmen  teams 
try  to  develop  the  style  of  play  of  the 
varsity's  next  opponent.  To  some  this  is 
objectionable  and  so  Ohio  L'niversity  has 
introduced  a  new  regime  wherein  two 
hundred  and  fifty  freshmen  were  com- 
pletely outfitted  for  football  and  coached 
by  competent  coaches — but  were  not  to 
play   the    varsity. 

In  as  much  as  college  after  college  has 
adopted  the  freshman  rule  since  the  "Big 
Ten"  approved  it,  there  must  be  some- 
thing back  of  it  and  we  seek  the  reasons 
tor  its  development.  Its  purposes  seem 
to  be  to  deprive  colleges  of  the  itinerant 
athlete  who  attends  the  college  that  gives 
him  the  most  advantages  mot  necessarily 
along  educational  lines)  and  to  allow  the 
freshmen  to  get  well  acquainted  with 
studies  and  new  conditions  before  being 
absorbed  by  athletics.  The  latter  reason 
is  the  only  one  that  applies  in  our  case, 
but  does  it  solve  the  problem?  The 
freshmen  must  be  allowed  to  participate 
in  some  school  activities  and  especially 
athletics,  for  how  can  we  otherwise 
assimilate  them  and  develop  school 
spirit?  The  two  hundred  and  fifty  fresh- 
men we  have  cannot  be  neglected  when 
we  consider  that  they  comprise  approxi- 
mately one-third  of  the  student  body  and. 
if  ruled  out.  would  leave  us  aljout  five 
hundred  students  from  which  to  pick  our 
teams.  This  is  not  so  serious  as  it  might 
seem  at  first  glance,  for.  as  a  specific 
instance,    only    one    of   the    men    who    re- 


ported for  the  basketball  tryouts  this  sea- 
son would  be  made  ineligible  by  the  new 
ruling.  This,  however,  is  an  unusual 
condition  and  should  not  be  given  too 
much  weight. 

■\Ve  wish  the  student  body  to  consider 
this  question  and  to  communicate  in  some 
way  with  the  athletic  department  of  Tin: 
Armoir  E.v(;ixa:Jt.  Address  your  com- 
ments to  the  Athletic  Editor,  care  of 
The  ENGixEtn:  and  place  them  in  the  mail 
box  in  the  supply  store.  Letters  received 
will  be  considered  by  the  A.  T.  A.  A. 
when  the  freshman  rule  question  is  de- 
cided. 


INTER-CLASS  BASKETBALL 

Inter-class  liasketball  was  a  success 
this  year,  viewed  from  any  angle  you 
choose.  In  the  first  place  "Stan"  Owens, 
managing  the  schedule,  ran  everything 
so  smoothly  that  the  games  were  played 
without  any  postponements.  For  the  first 
time  since  "A"  men  have  been  barred 
from  participating  in  inter-class  compe- 
tition, a  Senior  class  team  has  won  the 
championship.  The  Senior  class  and 
team  are  proud,  and  justly  too,  of  their 
distinction. 

The  games  throughout  the  tournament 
were    fast,    clean,    hard    fought,    and    in 


HONOR  "A"  SOCIETY 

For  the  benefit  of  the  new  students  we 
wish  to  state  a  few  facts  concerning  the 
Honor  "A"  Society.  It  was  formed  in 
1904  by  the  "A"  men  of  the  school  to 
foster  athletics  and  school  spirit  at 
Armour,  to  preserve  the  records  of  our 
athletes,  and  to  discuss  and  decide  upon 
the  questions  pertaining  to  athletics 
which  aft'ected  the  students  and  were  to 
be  decided  by  them.  Since  the  formation 
of  the  Armour  Tech  Athletic  Association 
the  "A"  Society  has  worked  in  co-opera- 
tion with  the  A.  T.  A.  A.  in  conducting 
inter-class  and  inter-fraternity  athletics 
and  supervising  the  athletic  events  and 
contests  of  Circus  Day.  The  only  stu- 
dents eligible  for  membership  are  those 
who  have  earned  their  letter  in  at  least 
one  of  the  major  sports — basketball,  base- 
ball and  track.  The  emblem  of  the 
society  is  the  small  gold  block  "A"  upon 
which  the  owner's  athletic  record  is  kept. 
Each  letter  he  earns  is  designated  by  a 
small  star  upon  the  gold  "A".  The  posi- 
tion of  the  star  depends  upon  the  sport 
in  which  the  letter  was  earned — captain, 
crossbar;  baseball,  left  leg:  bisketball. 
right   leg;    and   track,   base. 

Members  of  the  "A"  Society  are: 
L.  E.  Bi  KKE  R.  Ci.vYi.nmi 

A.  D-\xzk;kr  E.  R.  CtKI(;k.r 

\V.   Dks.mo.ni)  S.  Owens 

W.   J.    Dixox  C.  J.  Pecuar 

W.    E.    DnwXES  O.   RoniXsoN 

The  officers  tor  the  year  1324  were: 

Fnsi(!<  lit W.    Desmipmi 

Triiisiiiir L.    E.   Bi'Rkk 

Si  rri  Uiini .^.    Daxzic.kr 

Athlrt.v' Rrpnucntativr C.   ,J.    Peoiar 


every  way  satisfactory.  The  present 
Sophomore  class,  champions  last  year, 
could  not  replace  Broekman  and  the 
flashy  Hellgren  ( both  earned  their  "A" 
last  year  and  were  ineligible  for  inter- 
class  basketball  I.  They  had  a  good  de- 
fense and  good  team  work  in  offense,  but 
lacked  scoring  ability.  The  Freshmen, 
as  is  usual,  had  a  good  team,  but  their 
inexperience  and  lack  of  team  work 
proved  to  be  a  handicap  they  could  not 
overcome.  The  Juniors,  although  losing 
all  their  games,  had  a  better  team  than 
their  average  seems  to  show.  All  the 
breaks  were  against  them  and  they  lost 
their  games  by  but  one  or  two  baskets. 
Let's  wish  them  good  luck  and  hope  that 
next  year,  when  they  are  Seniors,  they 
will  be  able  to  follow  the  example  of  the 
present  "champs"  and  so  allow  the  cham- 
pionship to  rest  with  the  "old  men"  for 
another  year. 

The  Seniors,  represented  by  a  strong 
and  experienced  squad,  ploughed  through 
their  schedule  and  emerged  champions. 
They  were  led  by  George  Rose,  whose 
basket  shooting  was  the  sensation  of  the 
tournament.  The  defensive  work  was 
exceptional  and  was  responsible  for  the 
low  scores  of  their  opponents.  The  mem- 
bers of  the  Senior  team  who  will  be 
awarded  numerals  are; 
S.  Krivo.  Ciipt.  S.  A.  Baird 

G.  R<ish  .1.  White 

L.  E.  Bt  UKE  .1.  G.  Johnson 

W.  Weenwi  R.M  C.  CHi.u-rE 


CROSS  COUNTRY 

The  cross  country  season  this  year 
produced  good  material.  Armour  Tech 
had.     under    the     leadership    of    Captain 
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Robinson,  a  stronger  group  of  distance 
runners  than  ever  before  in  its  liistory. 
On  account  of  causes  entirely  beyond  the 
control  of  the  management  only  two  races 
were  run.  The  first  was  against  the 
strong  Xorthwestern  College  team  at 
Naperville.  Over  their  four  mile  course 
the   results   were   as   follows: 

1  Reichert  S  Grimes 

2  Brooks  !l   Turdle 

3  Robinson  A.  I.  T.       i:!   McHenrv  A.  1.  T. 

4  Craig  l."".   Kreibeck  A.   1.  T. 

5  Hamlet  A.  1.  T.        16  Herzon  A.  I.  T. 

6  Ulrick  17   Phelan  A.  I.  T. 

7  Ferguson  IS  Kratoclivil  A.  1.  T. 
Time.  23  min.  3  sec. 

Robinson's  time,  23  min.  2S  sec. 

First  seven  men  on  each  team  to  count. 

Score  (low  score  wins).  X,  W..  37: 
A.  I.  T..  68 

After  this  race  three  schools  in  suc- 
cession cancelled  their  dates  for  various 
reasons  and  consequently  there  was 
nothing  to  be  done  but  try  for  the 
Tribune  Cross  Country  race  on  Novem- 
ber 30.  This  meant  grinding  out.  day 
after  day.  regardless  of  the  weather,  dis- 
tances of  three,  four,  and  five  miles. 
During  this  interim  Payne,  one  of  the 
strongest  men  of  the  squad,  staged  two 
motorcycle  accidents  in  succession  and 
was  advised   to   lay   off  until  spring. 

The  day  of  the  race  arrived  with  snow. 
wind,  and  biting  cold.  When  the  starter's 
gun  set  the  hundred  or  more  athletes  in 
motion.  Armour  had  seven  runners  in  the 
race.  They  were:  Capt.  Robinson,  '25; 
McHenry.  '26;  Ball,  '27;  Hamlet,  '28; 
Phelan.  '28;  Kratochvil.  '28.  and  Her- 
zon, '28. 

The  race  was  three  and  three-quarters 
miles  and  at  the  three  mile  mark  Armour 
was  making  a  fine  bid  for  its  share  of 
the  thirty  medals,  for  Hamlet.  Robinson, 
and  Ball  were  running  26,  28.  and  30. 
respectively.  Unfortunately,  just  as  Capt. 
Robinson  was  starting  to  coax  his  men 
along  for  the  final  sprint  he  was  attticted 
with  runner's  cramp,  which  in  its  in- 
tensity and  suddenness  is  comparable 
only  with  swimmers'  cramps,  and  was 
compelled  to  relinquish  his  place.  In 
spite  of  his  condition  he  urged  Hamlet 
and  Ball  to  plug  ahead,  with  the  result 
that  they  scored  27  and  28  respectively. 
Robinson  struggled  along,  walking  when 
he  could  and  restin.g  when  necessary.  He 
finished  in  48th  place,  just  behind  Phelan 
and  McHenry,  after  displaying  as  clear 
a  case  of  sheer  grit  as  one  is  usually 
privileged    to   see. 


SWIMMING 

Through  the  courtesy  of  Athletic  Di- 
rector Stagg.  our  team  has  Ijeen  allowed 
the  use  of  the  V.  of  C.  tank  and  will  be 
coached  by  McGillivray.  Coach  McGilliv- 
ray  has  nearly  all  the  men  from  lasl 
year's  squad  back  again  and  should  make 
our  second  year  of  swimming  a  success. 
Captain  Marhoefer  is  "knocking  'em  off" 
regularly  and  is  setting  the  pace  and  a 
good  example,  also,  by  bringing  out  a 
recruit  —  his  brother.  This  seems  a 
brotherly  affair  when  we  consider  that 
the  Schuler  brothers  are  taking  care  of 
their  end  of  it  by  swimming  breast  stroke 
and  crawl.  Karl  DeBourge  is  threaten- 
ing to  push  out  the  end  of  the  tank  with 
his  plunges  but  hasn't  even  moved  a 
tile.  The  other  crawl  men  are  "Dick" 
Osgood  and  Lamm.  "Dick's"  specialty  is 
back  stroke.  "Bob"  Brown,  fancy  diver, 
is  back  this  year  and  is  as  good  as  ever. 

The  freshmen  have  turned  out  wonder- 
fully for  swimming.  We  certainly  appre- 
ciate their  efforts.  They  have  shown  a 
lot  of  pep  and  ou.ght  to  develop  into  a 
good    bunch   of   "tankers." 


A.  K.  .Miller,  manager,  has  l)een  trying 
to  arrange  for  swimming  meets  with 
V.  M.  C.  A.  College.  Loyola  and  Lake 
Forest.  These  colleges  will  probably  be 
met  in  February.  At  that  time  we  will 
get  a   chance  to  see  them   in  action. 


little  support  now.  fellows;  let's  gel  out 
there  and  watch  the  five  horsemen 
trample   over   someone! 


BASKETBALL 


We  have  lieen  exceedingly  fortunate 
this  year  in  our  arrangements  for  the 
basketball  season  in  that  we  will  play  all 
of  our  home  games  at  the  Armory,  35th 
.Street  and  Giles  Avenue,  where  there  is 
plenty  of  room  for  spectators.  In  view 
of  this,  everyone  ought  to  be  out  to  see 
some  snappy  games.  The  squad  has  been 
working  hard  every  day  of  every  week 
since  the  first  week  of  December,  and  the 
men  deserve  our  support.  We've  got  a 
good  fast  bunch  with  a  lot  of  scrap  and 
the.v  have  a  tongli  schedule,  so  let's  get 
behind  them  and  help  them  come  through 
with   a  good   record. 

Coach  Romney  had  an  exceiitionally 
small  squad  at  the  beginning  of  the  sea- 
son— about  twenty  men.  The  squad  now 
consists  of  twelve  men.  He  has  been 
working  the  squad  hard  and  the  fellows 
have  shown  so  much  improvement  since 
the  first  few  practice  games  that  they 
will  put  up  a  stiff  game.  Romney  has 
developed  a  fast,  short  pass  offensive 
game  and  a  five-man  defense.  Captain 
McLaren  is  a  whirlwind  on  offense  and 
defensive.  Gavlord.  Peterson,  Brockman, 
and  Kuftel  of  last  year's  squad  are  play- 
ing; Danziger  is  back  after  a  year's  ab- 
sence from  the  basketball  floor.  Huben. 
Davis,  and  Geiger,  forwards,  and  .Morgan. 
Weinwurm.  and  Augustine,  guards,  are 
the  iipw  men  on  tlie  squad.    How  al)iiut  a 
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BASKETBALL  SCHEDULE 

Notre   Dame  at   Notre   Dame. 

Millikin   at  Armour. 

Chicago  Tech  at  Armour. 

Augustana  at  Rock   Island. 

Columbia  at   Dubuque. 

Dubuque  I',  at  Dubuque. 

Augustana  at  Armour. 

State  Normal  at   DeKalb. 

Millikin  at   Decatur. 

Dubuque  at  Armour. 

Detroit  College  of  Law  at  Detroit. 

University  of  Detroit  at  Detroit. 

Western  State  Normal  at  Kala- 
mazoo. 

Marquette  at   Armour. 

Marquette  at   Milwaukee. 

N.   I.   S.  Normal  at  Armour. 

Chicago  Tech  at  Chicago  Tech. 
schedule  is  tentative  and  is  sub- 
changes. 


New  Cable  to  Link  America  and  Germany 

The  Commercial  Cable  Company  an- 
nounces arrangements  with  the  German 
Atlantic  Telegraph  Company  for  the  lay- 
ing of  a  cable  between  Germany  and  the 
United  States.  The  cable  from  New  'Vork 
to  the  Azores  will  belong  to  the  former 
comiiany,  and  that  between  the  Azores 
and  tiermany  will  belong  to  the  latter 
comiiany.  The  cables  which  will  be  of 
the  latest,  high  speed  design,  will  be 
automatically  connected  at  the  Azores. 
EUctricnl   WoiUI. 


WRESTLING 
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Swanson     120 

Green    158 

Eisenberg    148 

Schwarz    113 

Janack  126 

Kohn    137 

Lickton    146 

Gevmer   188 

Weisberg    185 
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Decision.    N 

Draw     

Fall,  N.  W. .  .  . 
Fall,  N.  W..  .  . 
Decision.  N.  W 
Fall.  N.  W...  . 
Fall.  N.  W..  .. 


Time 
W 8   min. 


.6  min. 
.4  min. 
.8  min. 
.3  min. 
. 4 : 30  m 


Decision.  A 5  min. 

Fall.  N.  W 5  min. 


Nillil  IIW  KSIKli.N     Al     AR-\I(iri! 


McHenry     1211 

Swanson    122 

Janack    138 

Green    156 

Price    137 

Eisenberg    146 

Geymer    188 

Weisberg    185 

Lickton    146 


Decision.  A 8  min. 

Decision.  A 8  min. 

Fall.    A l:10ni 

P'all.  N.  W 4:40m 

Decision.  A 8  min. 

Draw     8  min. 

Draw     8  min. 

Fall.  N.  W 5   min. 

Fall.  N.  W 5:411  m 


These  two  meets  were  held  in  Decem- 
ber and  were  successful  in  that  they 
showed  up  our  weak  points.  When  one 
considers  the  two  sets  of  results,  it  is 
obvious  that  the  squad  took  advantage 
of  the  first  meet  to  find  their  faults.  In 
the  first  meet  the  only  Armour  man  to 
score  was  Geymer,  who  won  a  decision 
over  Lowry.  Green  held  his  man  to  a 
draw  but  the  other  men  lost  by  either 
decisions  or  falls.  With  this  match  to 
btise  lr;iining  upon,  Coach  Smith  drilled 
his  men  to  such  advantage  that  North- 
western College  had  tough  .noing  wlicu 
they   visited   us. 

In  the  second  meet  with  Northwestern. 
Janack  earned  his  letter  by  throwing 
Keagle  during  the  second  minute.  While 
ii  lasted,  the  bout  was  liewilderiugly  fast 
until   Keagle   was  jiinned   by  a  body  srjs 


sors.  Due  to  his  ag.gressiveness.  Price 
obtained  a  decision  over  Kuehn.  McHenry 
and  Swanson  outpointed  their  men,  but 
could  not  pin  them  in  the  allotted  ei.ght 
minutes.  Weisberg  had  the  hard  luck  to 
be  pinned  just  as  the  time  was  up.  He 
was  outclassed,  but  put  up  as  fine  a  show- 
ing of  grit  as  has  ever  been  seen  on  the 
home  mat.  Lowry  clamped  a  terrific 
scissors  on  him,  but  Weisberg  held  out 
and  finally  broke  the  hold  only  to  be 
pinned   by   another   scissors. 

Mana.ger  A.  S.  Laederach  has  been  hav- 
ing difiiculty  arranging  meets  because 
mine  of  the  Big  Ten  can  meet  us.  The  next 
dual  meet  will  be  with  "Y"  Colle.ge  and 
some  good  matches  are  certain,  because 
of  the  strong  "Y"  aggre.gation.  The  only 
other  meet  contemplated  at  present  is 
witli  .Xcitre  Dame  who  will  meet  us  on 
I  heir   tloiir. 
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ENGINEERING  NEWS 


Electric  Power  Station  Controlled  by 
Radio  Waves 

The  "Open  Sesame"  which  Ali  Baba 
used  to  open  the  den  of  the  forty  thieves 
is  rivalled  by  the  use  of  high  frequency 
radio  waves  to  control  and  operate  from 
a  distant  point,  entirely  without  attend- 
ants, a  complete  electrical  station.  This 
station  is  located  at  Tipton,  Indiana,  near 
Indianapolis,  and  supplies  the  light  and 
Iiower   requirements   of   10.000   people. 

Through  the  special  design  of  a  system 
of  selector  relays  to  operate  with  the 
automatic,  duplex  carrier  current  tele- 
jihoue  receiver  already  installed  at  the 
station,  the  feat  which  makes  new  elec- 
trical and  radio  history  was  accomplished. 

.lohn  Ferguson,  manager  of  operation 
of  the  Northern  Indiana  Power  Comiiany, 
co-operated  with  engineers  of  the  Wes)- 
inghouse  Electric  and  Manufacturing 
('omi)any  in  designing  the  apparatus;  and 
it  was  installed  under  the  supervision  of 
.Mr.  Ferguson  and  C.  A.  Boddie.  inventor 
of  the  automatic,  duplex  carrier  current 
receiver  and  transmitter. 

The  city  of  Tipton  is  served  by  trans- 
mission lines  connected  to  a  large  trans- 
forming substation  located  at  the  western 
city  limits.  In  order  to  insure  that  the 
electrical  supply  will  be  without  inter- 
rui)tion.  two  lines  from  different  sources 
of  power,  the  Kokomo  and  the  Xobles- 
ville  power  plants,  are  used.  If  either 
of  these  transmission  lines  should  be- 
come interrupted  by  reason  of  electrical 
storms,  the  supply  can  be  resumed  im- 
mediately from  the  alternative  source. 
Formerly  the  operation  of  the  oil 
switches  to  change  over  the  source  of 
sup|)ly  necessitated  the  constant  presence 
of  substation  attendants,  who  received 
their  instructions  for  operating  the 
switches  by  long  distance  telephone. 


t-nl-day  re(iuirenienls  of  supply  demanded 
standards  of  continuity  higher  than  have 
been  possible  heretofore.  The  present 
substation  at  Tipton,  the  operation  of 
which  is  governed  entirely  by  high  fre- 
quency waves,  is  the  result  of  their 
efforts,  and  marks  a  new  era  in  electrical 
development. 

The  station  is  controlled  by  two  mas- 
sive oil  circuit  breakers  of  To.OOO-volt, 
400-ampere  rating,  with  a  rupturing  ca- 
pacity of  one  and  one-half  kilovolt  am- 
lieres.  These  circuit  breakers  are  con- 
nected to  the  transmission  lines,  one  from 
the  north,  and  the  other  from  the  south. 
If  one  of  these  lines  develoijs  any  trouble, 
it  is  instantly  observed  on  the  power 
house  instrument  at  Kokomo.  In  this 
event,  the  Kokomo  operator  immediately 
sends  out  a  series  of  high  frequency 
waves  which  opens  up  the  oil  switch  af 
Tipton  connected  to  the  defective  line, 
and  closes  the  oil  switch  which  is  con- 
nected to  the  reserve  line.  The  eniiie 
o])eration  is  completed  within  a  few 
seconds. 

The  nielhod  Ijy  which  iliis  is  accom- 
plished is  as  follows:  The  0]ierator  at 
Kokomo  dials  a  certain  number  on  a 
telephone  of  special  design  similar  to  an 
automatic  telephone.  This  telephone  dial 
is  connected  to  a  radio  transmitter,  and 
the  action  of  dialing  sends  out  a  series 
of  modulated  radio  impulses  to  the 
antenna  at  Kokomo.  Upon  receivint; 
these  impulses,  the  antenna  at  the  Ti|)tou 
station  leads  them  down  to  a  tive-iube 
radio  receiving  set  and  amplifier,  wheie 
they  are  multiplied  in  volume  while  still 
retaining  their  form  characteristics.  They 
are  then  carried  to  a  series  of  selector 
relays,  which  in  turn  operate  the  storage 
battery  switches  which  actuate  the  oil 
circuit  breaker  mechanism.  A  special 
wave  length  entirely  outside  the  broad- 
casting range  is  used.     The  series  of  im- 


this  iulinitesimal  force,  the  tests  have 
shown  that,  instead  of  dialing  a  number 
with  the  finger,  the  oil  circuit  breakers 
could  be  operated  with  the  human  voice. 


Oil  circuit  breakers  actuated  by  the 


Telephone  systems,  however,  are  even 
more  vulnerable  than  power  lines  to  the 
action  of  the  elements,  and  power  com- 
panies in  the  past  have  been  unable 
sometimes  to  render  continuous  service 
during  storms.  The  engineers  of  the 
Xortheru  Indiana  Company  felt  lliat  pres- 


liulses  is  as  complex  as  the  combination 
lock  of  a  safe,  and  is  in  no  way  snb.iect 
to  extraneous  influence.  Tests  have  dem- 
onstrated that  the  apimratus  works  with 
infallible  accuracy. 

.\<uwithstauding  the   massive  uatuic  of 
the     nuichinery     which     is    com  rolled     by 


of   the 


able 


SO  sensitive  is  the  I'adio  controlling  ap- 
paratus. It  would  actually  be  possible 
to  adjust  the  apiiaratus  so  that  the  oper- 
ator at  Kokomo  need  only  say  the  words. 
"Open,  circuit  breakers."  and  the  break- 
ers, iwenty-five  miles  away,   would  (jpeu. 


Motor  Truck  at  Armour  Institute  for  Test 

The  new  Saurer  truck,  of  European 
manufactui-e  (Arbon,  Switzerland  I,  under- 
went a  recent  demonstration  at  the 
Armour  Institute  of  Technology  automo- 
tive laboratory,  which  revealed  several 
new  and  favorable  points.  A  descrijition 
of  the  truck  in  a  past  issue  of  ".Auto- 
motive Industries"  brings  out  nuuiy 
unique   features  of  construction. 

The  four  cylinder,  monobloc  motor  devel- 
ops forty  horsepower  at  1000  r.p.iu..  and 
is  regulated  at  this  speed  by  a  governor 
acting  on  the  carburetor  float  chamber. 
The  transmission  comprises  four  forward 
speeds  and  one  reverse  si)eed.  The 
fourth  speed  forward  is  direct  drive, 
which  probably  partly  accounts  for  the 
extremely  low  fuel  consumption  of  the 
truck.  The  machine  contains  many  of 
the  refinements  which  makers  of  high 
grade  European  cars  are  in  the  habit  of 
using.  The  lubrication  system  embodies 
a  constant  replenishment  of  fresh  oil  at 
a  slow  rate,  a  principle  which  is  nnich 
in  vogue  among  coniinental  manufac- 
turers. 

The  ignition  system  is  arranged  so 
I  hat  there  is  no  possibility  of  back  firing 
wlicn  starting.  The  operation  of  the 
siarting  crank  by  the  driver  engages  a 
cam  on  the  timer  which  sets  it  for  late 
ignition,  no  matter  what  the  setting  of 
the  spark  control  on  the  steering  column 
may  be.  A  new  idea  in  axle  design  is 
the  arched  rear  axle  jjrovided  on  the 
truck.  The  I'ear  wheels  are  slightly 
convergent  when  the  machine  is  un- 
loaded, and  as  the  axle  straightens  under 
the  action  of  the  load,  the  wheels  will 
become  parallel.  This  has  the  effect  of 
eliminating  uneven  wear  of  the  rear  tires 
on  crowned  roads.  The  car  carries  dual 
driving  tires,  and  much  of  the  effect  of 
the  double  tread  is  lost  if  they  wear 
down  unevenly.  In  the  nuilier  of  rear 
axle    design,    the    Saurei-    truck    |iriihably 
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stands  almost  alone  in  its  use  of  the 
bevel  gear  drive.  By  far  the  majority 
of  the  nianiifaoturers  prefer  the  worm 
dii\t'  for  trucks  of  the  same  capacity 
(six   ami   one-half  tonsl. 

The  machine  is  also  distinctive  in  the 
use  of  a  motor  brake,  whereby  the 
energy  of  the  car  on  braking  is  absorbed 
in  turning  over  the  engine.  This,  of 
course,  may  be  done  on  any  car,  but  the 
retarding  effort  of  the  motor  when  being 
driven  in  this  fashion  is  due  to  the  action 
of  the  valves.  These  allow  the  eueigy 
expended  in  compressing  the  air  during 
one  part  of  the  stroke  to  be  returned 
when  the  air  expands  during  the  latter 
part  of  the  stroke.  The  Saurer  design 
eliminates  this  disadvantage  by  provid- 
ing for  a  shift  of  position  of  the  cam- 
shaft when  the  motor  is  to  be  used  as  a 
brake.  The  operation  of  the  motor  brake 
pedal  moves  the  camshaft  so  that  the 
valve  timing  is  changed  to  allow  correct 
inimpiiig  action  of  the  motor.  In  this 
manner  the  maximum  retarding  effort  of 
the  en.gine  is  utilized. 


Dr.  Faccioli  Talks  on  High  Voltage 
Phenomena 

At  a  recent  meeting  of  the  Chicago 
chapters  of  the  American  Institute  of 
Electrical  Engineers  and  the  Western 
Society  of  Engineers,  Dr.  Giuseppe 
Faccioli  gave  a  highly  instructive,  illus- 
trated talk  on  high  voltage  phenomena. 
Dr.  Faccioli  was  for  many  years  an  asso- 
ciate of  the  late  Dr.  Steinmetz  in  high 
voltage  work,  and  is  now  carrying  on 
research   in   the  field  of  high   voltage. 

Faccioli  was  born  in  Italy,  and  received 
his  technical  training  at  the  Institute  of 
Technology  at  .Milan.  Coming  to  America 
at  the  age  of  twenty-two,  he  found  em- 
ployment with  the  Xew  York  Edison 
Company,  and  later  with  the  Crocker- 
Wheeler  Company.  Here  he  met  and 
became  associated  with  llr.  Stanley,  a 
pioneer  in  electrical  engineering,  and  in- 
ventor of  the  alternating  current  trans- 
former. Faccioli  became  a  part  of  the 
Stanley  organization,  and  went  with  him 
into  the  service  of  the  General  Eleitric 
Company   in   190S. 

The  work  by  which  Mr.  Faccioli  has 
won  so  high  a  place  in  electrical  engi- 
neering has  been  concerned  very  largely 
with  matters  relating  to  high  tension 
transmission,  the  development  of  trans- 
formers, lightning  arresters,  and  similar 
equipment.  He  directs  the  work  of  the 
General  Electric  high  voltage  engineers 
who  have  made  spectacular  demonstra- 
tions of  transmission  up  to  two  million 
volts,  and  of  the  imitation  of  lightning 
at   similar   voltages. 


Carbon  Dioxide  Gas  is  Used  in  Place  of  Ice 

The  success  that  has  atiended  tin-  i-x- 
lieriments  recently  carried  <iui  in  tilt- 
shiinnent  of  fish  from  Halifax,  Xova 
Scotia,  to  .Montreal,  in  which  carbon 
dioxide  was  used  for  refrigeration  instead 
of  ice,  has  induced  a  comjiany  uuiniifac- 
turing  this  gas  to  establish  a  plant  in 
Halifax. 
rill  iiiiciil  iind   Mctdlliiiiiirnl   Ennimiy. 


long-standing  ccntiovcrsy  between  the 
advocates  of  alternating  current  traction 
and  those  of  direct  current  traction 
might  be  ended.  The  new  develoiiinent 
may  jirove  a  solution  which  combines  the 
advantages,  and  eliminates  the  disadvan- 
tages of  both   systems. 

The  new  locomotives,  seven  in  number, 
will  each  contain  a  traveling  substation, 
and  will  be  equipped  with  a  synchronous 
motor-generator  set  for  converting  the 
ll.OOti  volt,  2,"i  cycle,  single  i)hase  ti'olley 
supply  to  direct  current.  Direct  current 
railway   motors  will   drive  the  axles. 

Power  is  collected  by  the  usual  panto- 
graph trolley,  and  is  delivered  to  a  main 
transformer  situated  in  the  locomotive 
cab.  Here  the  trolley  ijotential  is  stepped 
down  to  2300  volts  for  driving  a  single 
))hase  synchronous  motor,  which  is  direct 
connected  to  the  main  direct  current 
generator.  This  machine  sujiplies  cur- 
rent to  the  traction  motors,  and  is 
equipped  with  a  variable  field  for  the 
Ijurpose  of  controlling  the  speed  of  the 
locomotive.  The  traction  motors  are  of 
the  standard  series,  direct  current,  rail- 
way type,  the  performance  of  which  is 
well  known.  They  are  connected  to  the 
axles  through  cushion  ty|)e  gears,  which 
allow  a  small  movement  of  the  gear  ring 
abont  the  hub,  thus  minimizing  shocks 
and  stresses  in  the  gears  and  pinions. 
Between  the  trolley  and  main  trans- 
former is  installed  a  time  limit,  auto- 
matic, oil  circuit  breaker.  Between  the 
generator  and  traction  motors  are  the 
high  speed  circuit  breaker  and  line 
switches.  The  high  speed  breaker  will 
afford  ijrotection  to  both  motors  and  gen- 
erators, and  will  ordinarily  prevent  the 
opening  of  the  time  liiuit  switch,  or 
trolley  and  feeder  sectionalizing  switches, 
preserving  continuous  operation  of  the 
converter  set. 

The  generator  field  system  of  speed 
control,  in  connection  with  the  character- 
istics of  the  motor-generator  set,  gives 
a  locomotive  which  is  extremely  flexible 
and  adaptable  to  all  operating  conditions. 
It  also  has  the  desirable  characteristic 
of  permitting  operation  at  a  high  power 
factor  through  a  wide  range  of  loads. 
The  synchronous  motor  may  also  be  used 
lo  correct  the  power  factor  of  the  line 
while  running  at  light  loads.  This  tends 
to  improve  the  trolley  voltage  for  all 
load  conditions.  The  locomotives  are 
designed  to  operate  in  multiple  with  the 
liresent  single  phase  locomotives  on  the 
.New   Haven   road. 

The  idea  of  the  motor-generator  loco- 
motive is  not  a  new  one,  and  it  iiossesses 
many  attractive  possibilities.  Before  the 
advent  of  the  high  voltage  direct  current 
motor,  the  weight  of  the  necessary  appa- 
ratus was  found  to  be  prohibitive,  and 
for  this  reason  development  along  the 
present  lines  was  impracticable.  Econ- 
omy requires  that  transmission  and  dis- 
tribution of  ijower  for  railway  lines  be 
liy  means  of  alternating  currents,  but  the 
direct  cmu'ent  traction  motor  is  unques- 
tionably cheaper  to  build  than  any  other 
t,\pe.  The  combination  of  the  two  fea- 
tures offers  to  the  railroads  an  inter- 
changeable unit  that  may  be  transferred 
from  one  electrically  equipiied  road  to 
aiiotiier.  with  a  resultant  flexibility  of 
operation  e(pial  to  that  attained  by  steam 
equipment. 

■Jouninl  of  the  A.  L.   E.  E. 


the  first  unit  of  the  Oak  Grove  hydro- 
electric development  of  the  Portland  Elec- 
tric Power  Company  was  |)Iaced  in  service. 
The  unit  is  a  Pelton,  .3.^000  h.p.,  :>\i  r.p.ni. 
vertical  turbine  operating  under  an  effec- 
tive head  of  860  feet,  and  driving  a  30,000 
Kva.,  11000  volt,  60  cycle  General  Elec- 
tric alternator  with  direct  connected 
exciter. 

Water  for  the  jilant  is  diverted  from  a 
river  ti.C  miles  distant  by  means  of  a  nine 
foot  steel  piiie  line  to  a  surge  chamber 
above  the  power  house.  The  penstock  is 
1,360  feet  long,  eight  feet  in  diameter  at 
the  top  and  six  feet  in  diameter  at  the 
bottom.  At  the  top  of  the  penstock  is  a 
96  inch  .lohnson  valve  which  can 
be  operated  from  the  power  house,  and 
which  will  close  automatically  within  30 
seconds  in  case  of  a  break  in  the  pen- 
stock. At  the  bottom  is  a  72  inch  butterfly 
valve  which  is  a  part  of  the  wheel  casing. 
Pmcer. 


Aluminium  Alloy  Motorbus  Wheels 

Aluininium  alloy  wheels  for  motorbuses 
have  been  experimented  with  by  the 
Ijondon  General  Omnibus  Company  in 
England.  These  wheels  have  only  half 
the  weight  of  a  standard  wheel,  and  many 
of  them  have  now  been  running  over 
30,000  miles  in  regular  service.  The 
advantages  claimed  for  these  wheels  are 
that  there  is  a  reduction  in  the  unsprung 
weight  of  the  vehicle,  that  the  destruc- 
tive action  on  the  roads  is  reduced,  and 
that  the  scrap  value  of  the  wheels  is 
high — about  two-thirds  of  the  original 
value. 

Machinirxi. 


Bridge  Construction  in  France 

France  leads  in  the  construction  of 
reinforced  concrete  bridges  of  great  sjjan. 
Recently  such  a  bridge  was  completed  in 
France  in  which  the  span  of  the  arch 
was  apjiroximately  600  feet.  Another 
bridge  is  now  being  planned  that  will 
have  three  spans,  the  lengths  of  which 
will  be  approximately  6S0,  64.5,  and  620 
feet.  This  structure  will  be  erected  dur- 
ing the  next  three  years  at  Brest.  The 
height  of  the  arches  will  permit  a  free 
opening  for  navigation,  230  feet  wide  and 
100   feet   high. 

Machincrii. 


A  Recent  Development  in  Electric  Traction 

A  new  type  of  electric  locomotive  to 
be  built  foi-  the  Xew  York,  Xew  Haven, 
and  Hartford  Railroad  is  significant  in 
that    it    suggests    a    means    whereby    tlie 


Highest  Head  Reaction  Turbine  Placed 
in  Operation 

A  reaction  turliiiie  designed  for  the 
highest  head  ever  ust-d  \\\\  to  dale  went 
into  operation   when,   on   August    4,   1324, 


To  Explore  Arctic  by  Airplane 

Captain  Roald  Amundsen,  the  Xor- 
wegian  explorer  who  was  the  first  to 
reach  the  South  Pole,  disclosed  in  a 
recent  interview  his  plans  for  an  airjilane 
flight  from  Spitzbergen  to  the  Xorth  Pole, 
and  thence  to  .\laska.  The  ob.iect  is  the 
possible  discovery  of  a  continent  or  a 
great  archipelago  supposed  to  lie  in  the 
million  square  miles  of  the  .Arctic  which 
remain   unexplored. 

"We  shall  start  from  a  bay  in  Xorth 
Spitzbergen,  next  .lune,"  said  Anuindsen. 
"We  shall  have  twelve  men  and  either 
two  or  three  planes  of  the  Dornier 
■whale'  type,  which  are  of  Italian  make, 
each  with  a  cargo  capacity  of  five  thou- 
sand pounds.  The  flying  time  from 
Spitzbergen  to  Alaska  should  be  twenty- 
one  hours.  Several  hours  will  be  spent 
in   observations  at   the  Pole." 

Aviation. 
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THE   SLIPSTICK 


"SoMK    Special    METiions    ix    Axaiaticu. 

CHE.MISTUY" 

By    A.    Frcshiiifni 

It  has  been  my  custom  during  the 
course  in  analytical  chemistry  to  observe 
certain  special  methods  employed  by 
various  members  of  the  class  that  were 
not  outlined  in  the  text  book.  These 
methods  have  been  employed  indiscrimi- 
nately and  without  due  regard  to  their 
relative  values  and  reliability.  I  there- 
fore propose  to  give  a  list  of  the  best  of 
these  methods  with  notes  appended  in 
regard  to  their  individual  characteristics, 
application,  and  value.  It  might  be 
added  that  these  methods  are  only  to  be 
employed  by  men  of  a  lazy  or  indolent 
nature  or  those  who  are  pressed  for  time. 

The   classification   is  as   follows: 
Method  I    (Flipping  Coin1. 

This  method  is  to  be  employed  in  case 
of  doubt  in  the  choice  of  one  of  two 
unknowns  to  be  reported  present.  It  is 
an  even  break  between  instructor  and 
student  and  should  be  used  only  when 
the  student  liasn't  been  inspired  by  di- 
vine aid. 
Method   II    (Hunch  Method  I . 

You.  who  are  fortunate  enough  to  have 
hunches,  may  rely  on  this  method  in  all 
instances  above  all  other  methods  given 
here.  As  an  added  precaution  it  is  ad- 
vised that  you  possess  certitude  as  to 
the  existence  of  the  hunch. 
Method   III    (Selection  and   Comparison  I . 

The  procedure  consists  in  comparing 
your  work  with  that  of  other  members 
of  the  class.  Ask  the  man  whose  sample 
is  most  like  yours  what  he  has  found. 
If  there  are  one  or  more  samples  like 
yours  ask  the  man  with  the  highest  quiz 
average.  :\lethod  III  is  better  than 
Method  I.  but  is  not  as  good  as  :Method  II. 
Method  IV  ( Information  from  Instructor). 

Engage  the  instructor  in  conversation. 
Insiduously  and  subtly  inject  in  the  con- 
versation the  questions  you  want  an- 
swered that  he  is  not  supposed  to  answer. 
If  possible  edge  him  over  to  your  desk 
and  get  him  to  work  your  experiment 
while  under  the  spell  of  your  conversa- 
tion. On  no  account  attempt  to  bribe 
hint  with  cigars.  Instructors  do  not 
smoke. 

This  method  is  very  reliable,  but   it   is 
almost    impossible    to    work    unless    the 
student   has   exceptional    personality   and 
diplomatic   instinct. 
Method  V    (Slipstick  Method  I. 

When  two  samples  have  been  analyzed 
and  the  results  do  not  check,  the  slip- 
stick  should  be  used.  First  determine 
which  of  the  two  samples  is  the  more 
accurate  analysis  by  Jlethods  I,  II.  III. 
and  IV.  Next  calculate  the  other  sample 
with  the  slipstick.  As  its  name  indicates 
the  slipstick  can  be  made  to  slip  at  will 
to  give  an.v  desired  answer. 

This  end's  the  list  of  the  most  impor- 
tant and  reliable  methods.  All  other 
methods  are  modifications  or  cheap  imi- 
tations. 


It  is  understood  that  some  of  our  pro- 
fessors are  preparing  books  for  publica- 
tion. We  have  the  inside  dope  on  the 
titles,  which  are  as  follows: 

"Details  of  Slide  Rule  Destruction."  by 

Prof.  D.  F.  Campbell. 
"Things  of  That  Kind,"  by  Prof.  A.  H. 

Carpenter. 
"The    Care    of   Twins,"    by    Prof.    S.    E. 

Winston, 
"^ly    Adventures    in    China,"    by    Prof. 
0.   C.  Clifford. 


"The  Si.U'stick" 

The  slipstick  rests  in  its  leather  ease 
With  ne'er  a  foreboding  thought 

Of  the  agonized,  soul-trying,  wood-scratch- 
ing pace 
That  soon  on  its  slide  will  be  wrought. 

It's  always  ready  to  enter  the  fight 
Tho'  the  glass  is  cracked  and  bent. 

If  the  figures  don't   come  the  way  that's 
right. 
The  slipstick   will   lie   like  a  gent. 

So  here's  to  the  slipstick.  sing  ho  my  lads! 

Raise  your  glasses  high  and  drink  deep. 

For  the  slipstick,  the  jolly  old  slipstick, 

my   lads. 

Is    the    friend    that    your    secrets    can 

keep. 


Fond  mother  to  friend — "I  am  so  proud 
of  ray  son.  Why  would  you  believe  it. 
he  is  so  popular  that  he  got  more  valen- 
tines than  any  boy  in  his  class." 


Description   of  a  class  dance  as   Edgar 
Guest   would  write  it: 


The  work  that  makes  tlie  world  go  'round 
Must  be  tempered  with  laughter  and 
play. 

So  I  laughed  out  loud  at  the  joyful  sound 
Of  lads  and  lassies  at  play. 

They  danced  to  the  tunes  of  melodies  gay 
And     their     faces     were     shining    and 
bright. 

And  dark  eyes  smiled  at  eyes  of  gray 
And  the  gray  held  an  answering  light. 

I    thought    as    I    traveled    my    homeward 
path 
The  world's  not  a  bad  old  place. 
For   when   young   folks   can   dance,   make 
merry,  and   laugh. 
Of  sorrow  one  finds  not  a  trace. 

As  Carl  Sandburg  would  have  written  it : 

There    are    many    liright    spots    of    color 

that   whirl. 
They  are  shifting  and  ever  changing. 
Wierd.  diabolical  laughter  rends  the  air. 
The  saxophones  are   wailing  and   urging. 
The  tom-tom  beat  sways  one  strangely  to 

long  forgotten   rhythms. 
One    can    almost    see    firelight    and    dim 

savage    figures. 

Beethoven,  you  wasted  your  time  on  the 

minuet. 
For  the  youths  who  will  guide  tlie  wheels 

of  industry 
Have  forgotten  things  such  as   you   have 

done. 


A    New    SrYi.B  ior   Tkxthooks 

-Mr.  .Merriman  in  his  treatise  on  hy- 
draulics, describing  a  stream  of  water 
issuing  from  an  orifice  writes:  "The 
appearance  of  such  a  stream  issuing 
from  a  circular  orifice  is  that  of  a  clear 
crystal  bar  whose  beauty  claims  the  ad- 
miration of  every  observer."  Xow  I  ask 
you  isn't  that  touching'?  Doesn't  it  warm 
the  cockles  of  your  heart  to  find  romance 
like  that  in  a  technical  book?  After 
reading  a  description  like  that,  one 
doesn't  mind  a  little  thing  such  as  a 
coefficient   of   contraction   or  discharge. 

■\Vhy  can't  all  our  books  be  written  that 
way?  If  you  saw  a  book  entitled. 
"Treatise  on  Atomic  Structures."  you 
would  run  a  mile  to  avoid  it.  but  suppose 
the  author  called  it  "The  Home  Life  of 
the  Atoms,  or  E:ieetrons  at  Work  and 
Play,"  in  a  short  time  it  would  be  a  best 
seller. 

Think  what  bliss  it  would  be  to  study 
calculus  if  this  plan  were  adopted.  How 
interesting  to  read  an  explanation  like 
this:  "To  our  right  and  as  far  as  the 
eye  can  reach,  stretches  a  long  line  of 
first  derivatives.  Before  us  the  graceful, 
sinuous  curve  of  an  integral  sign  spreads 
itself  in  scroll  like  ecstasy,  claiming  the 
admiration  of  every  beholder.  To  our 
left,  transcendental  functions  gambol  and 
play   with   childlike  glee." 

Or  we  might  read  something  like  this: 
"Grasp  the  switch  firmly  with  the  right 
hand,  whistling  all  the  while  to  keep  up 
your  courage.  With  a  delicate  flip  of  the 
wrist  throw  the  switch,  thus  dropping 
the  voltmeter  gently  from  the  bus.  After 
a  little  practice  this  ma.v  be  done  in  such 
a  manner  as  to  produce  a  display  of 
electric  fireworks  whose  beauty  claims 
the   eye   of   every   observer." 

With  the  earnest  support  of  all  con- 
cerned we  may  be  able  to  bring  about 
such  a  change  by  the  time  Chicago  gets 
a  subway. 


If  you  want  to  find  out  whether  a  man 
came  from  Armour  or  not.  there  is  a  very 
easy  method.  You  walk  quietly  up  to 
him  and  say  the  word  "When."  If  he 
snaps  out  "Always"  as  a  reply  you  may 
be  safe  in  saying,  "Put  it  here,  brother, 
I  am  from  Armour,  too." 


Statistics  gathered   for  the  observation 
of  the  application  of  men  to  their  studies 
show  these  results: 
Men  who  resolved  to  study  during 

Christmas  holidays    li)()'"o 

Men  who  studied  during  Christmas 

holidavs    O'r 


As  a  revival  of  that  once  popular  ditty, 
how  is  this  verse  for  "It  ain't  gonna 
rain    no   mo'?" 

^ly  boys.  I  know  the.v  work  you  hard 

So  my  assignment  will  be  light. 

Take  chapters  one.  two,  three,  and  four, 

and  study  half  the  night, 
li  ain't  gonna  rain  no  mo',  no  mo',  etc.,  etc. 


Xacgiity!      Xaiciity! 


We'd  like  to  know  who  the  wag  was 
that  gave  Dean  Monin  shaving  cream  for 
a  birthday  present. 
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A.  I.  E.  E.  SMOKER 

Well,  iiit-n.  we  have  just  had  the 
A.  I.  E.  E.  smoker  and  we  want  to  tell 
our  friends  who  were  not  able  to  be  pres- 
ent about  the  most  unitiue  affair  ever 
staged  at  the  Armour  Institute  of  Tech- 
nology. At  the  mere  mention  of  the  word 
"siuoker"  most  people  picture  pieces  of 
hemp  called  cigars,  some  siieeches,  and 
two  or  three  hours  lost  sleep.  The  Senior 
members  of  the  A.  I.  E.  E..  being  live 
wires  and  possessing  unusual  talent, 
decided  to  put  on  a  new  kind  of  enter- 
tainment that  would  serve  as  an  exam])le 
of  how  a  real,  honest-to-goodness  smoker 
should  be  conducted.  George  Taylor  and 
Hill  Sol  hen  were  given  the  job  of  arrang- 
ing the  program  and  you  will  see  from 
what  follows  that  a  bettei'  selection  could 
not   have   been   made. 

After  about  seventy  men  had  asseni- 
bled,  the  program  was  started  by  Earl 
Tweedle  who  played  two  classical  selec- 
tions on  the  violin,  with  Bill  Desmond 
as  accompanist.  It  is  remarkable  that 
a  man  of  such  wonderful  engineering 
ability  should  be  such  a  great  violinist. 
The  second  number  on  the  program 
proved  the  surprise  of  the  evening.  It 
is  hard  to  take  Stan  Owens  seriously, 
but  while  he  is  giving  one  of  his  read- 
ings he  can  sway  any  audience  from 
laughter  to  tears  at  his  will.  ^lore  than 
one  man  clutched  the  arms  of  his  chair 
while  Stan  was  giving  "The  Shooting  of 
Dan  .McGrew."  The  fellows  were  so 
agreeably  surprised  that  they  wouldn't 
let  Red  go.  so  he  obliged  with  some 
readings  from  his  favorite  poet,  Rudyard 
Kipling.  The  selections  were  "The 
Hanging  of  Danny  Deever"  and  "Gunga 
Din." 

Herbert  Chun  with  his  steel  guitar  and 
Stan  Larson  with  his  ukulele,  both  of 
radio  fame,  played  four  or  five  numbers 
together,  l^rson  also  sang  several  solos. 
The  boys  were  so  well  appreciated  that 
fhe  applause  almost  stopped  the  show. 
Bill  Desmond  then  took  the  spotlight  and 
gave  us  ten  minutes  of  popular  music. 

In  concluding  the  progi-am  Ed  .Meyer 
called  his  henchmen  together  and  the 
boys  gave  the  most  remarkable  college 
yell  ever  heard  anywhere.  It  took  three 
.years  of  patient  effort  for  the  Senior 
Eleetricals  to  develop  this  masterpiece. 
We  then  started  the  cards  going  and 
played  everything  from  poker  to  bridge, 
but  after  a  short  time  the  boys  became 
uneasy.  The  rattle  of  dishes  was  iilainly 
audible  and  everyone  was  anxious  to  get 
at  the  eats.  The  quantity  of  food  which 
everyone  was  able  to  dispose  of,  left  the 
assembly  in  a  state  of  somnolent  satis- 
faction. 

Don't  forget  that  the  re.sjiilar  meeting 
dales  are  the  first  and  third  Thursdays 
of  each  month.  Come  out  and  you  will 
aiipreciate  the  benefits  a  membership 
will   brtng  to  you. 


AMERICAN  INSTITUTE  OF 
CHEMICAL  ENGINEERS 

The  society  has  been  very  fortunate 
this  year  in  obtaining  speakers  of  na- 
tional reputation  who  have  ]iresented 
forcibly  the  problems,  responsibilities, 
and  processes  of  manufacture,  of  interest 
to  the  chemical  engineer. 


On  Xovember  lio,  .Mr.  Otto  Eisenschiml, 
the  owner  and  manager  of  the  Scientific 
Oil  Compounding  Co.,  talked  on  the  sub- 
ject, "Chemistry  as  a  Business  Career." 
Mr.  Eisenschiml  brought  home  to  us 
some  of  the  difticulties  to  be  overcome 
in  ordei'  to  lie  successful,  and  gave  us 
a  rule  that  he  himself  had  followed, 
namely,   "Keeji  out   of   I'outine   work." 

On  December  4,  .Air.  Carl  S.  .Miner,  of 
the  .Miner  Laboratories,  presented  the 
subject,  "Furfural,  the  Story  of  an  In- 
dustrial Problem."  His  presentation  was 
accompanied  by  an  exhibit  of  raw  ma- 
terials, and  products.  It  was  an  example 
of  how  to  meet  and  solve  an  engineering 
problem,  and  emphasized  the  value  of 
(piantitative  work. 

The  big  event  of  recent  note  was  the 
Smoker  given  at  the  Phi  Pi  Phi  house 
on  the  evening  of  December  17.  Presi- 
dent Deulch  picked  a  program  committee 
of  note,  and   turned  out  a  C.   P.   product. 


WESTERN   SOCIETY  OF  ENGINEERS 

On  Thursday,  October  It;,  the  Armour 
Branch  of  the  Western  Society  was  most 
agreeably  addressed  by  Mr.  .lacob  L. 
Crane,  noted  city  planner,  who  gave  us 
an  insight  into  city  planning  and  its 
intricacies.  .Mr.  Crane  knew  his  "stuff" 
as  the  saying  goes,  and  the  fact  that  his 
lecture  was  illustrated  made  it  of  iwo- 
fold  interest  and  importance. 

On  Thursday,  Xovember  i!,  Mr.  E.  T. 
Howson,  of  the  Simmons  Boardman  Pub- 
lishing Co.,  addressed  our  branch.  .Mr. 
Howson  is  the  Xational  President  of  our 
society  and  we  cannot  help  but  feel 
highly  honoi-ed  by  his  visit.  The  subject 
of  his  talk  was  "How  the  Young  Engi- 
neer .May  Sell  and  Create  a  Demand  for 
His  Services."  The  value  of  information 
and  experiences  given  by  .Mr.  Howson 
cannot  be  estimated  and  it  is  our  sincere 
regret  that  more  men  from  other  de])art- 
nients  were  not  present  to  hear  his  talk. 

On  Xovember  20.  Dr.  Mohlman.  Chief 
Chemist  of  the  Sanitary  District  of  Chi- 
cago, explained  the  details  of  the  sewage 
disposal  system  of  Chicago.  He  took  us 
all  the  way  from  Winnetka  to  Lockport 
in  less  than  an  hour  of  illustrated  lec- 
turing. Dr.  Mohlman  will  be  remembered 
by  his  article  in  the  last  issue  of  Tiif. 
Ar.vioiu   E.noinf.ek. 

December  4,  Robert  H.  Ford  of  the 
Chicago,  Rock  Island  <t  Pacific  lines 
spoke  on  "Success  in  Engineerin.g."  Mr. 
Ford  laid  stress  on  the  fact  that  we  are 
all  entirely  alike  in  brain  ca|)acity,  suc- 
cess being  largely  a  matter  of  sticking 
to   a   thing. 


ARMOUR  TECH  MUSICAL  CLUBS 

The  nnisical  clubs  have  lived  U]i  lo  the 
assertions  made  for  them  in  the  Novem- 
ber issue  of  The  Au.Mont  Encinkku. 

On  December  4  the  Orchestra  and  Glee 
Club  appeared  at  the  famous  Hull  House 
of  .Miss  .lane  .A.ddams  and  put  on  an  even- 
ing's lu-ogram  before  an  ai)preciative  and 
enthtisiastic  audience.  At  the  close  of 
the  concert,  refreshments  were  served 
and  then  an  impi'omptu  orchestra  made 
dancin,g  the  main  feature  until  nearly 
midnight. 

On  Sunday.  Hecembei-  7.  the  clul)s  gave 
a  iiublic  rehearsal  at  the  Home  for  Desti- 
tute Cripiiled  Children,  \ti7)',i  Park  Avenue. 
By  means  of  these  appearances  the  club 


members  acquire  stage  iiresence  for  the 
later  formal  concerts  and  also  identify 
Armour  Tech  with  those  who  are  con- 
tributing to  the  civic  improvement  of  the 
city.  It  is  the  policy  of  the  management 
each  year  to  give  some  eight  or  ten  of 
these  free  concerts  early  in  the  year  to 
deserving    institutions. 

On  December  13,  the  Band  i)Iayed  to  its 
greatest  audience  via  the  radio  from  the 
Daily  .Xews  broadcasting  station.  For 
forty-five  minutes  the  ether  was  burdened 
with  ensemble,  trombone  and  cornet 
duets.  saxoi)hone  sextets  and  various 
types  of  wind  and  string  jiroduced  music. 
.Mr.  A.  A.  Andersen  has  labored  faithfully 
with  the  material  available  and  deserves 
much  credit  for  producing  an  impression 
sufficiently  favorable  to  insure  the  ap- 
pearance of  the  Glee  Club  on  the  ether 
at  a  convenient  date. 

The  Band.  Orchestra  and  Glee  Club 
gave  a  concert  at  the  Halsted  Institu- 
tional Church  on  December  15.  The  pro- 
ceeds from  the  concert  are  to  be  applied 
to  the  construction  of  a  new  church  upon 
the  site  of  the  old  one.  which  is  to  be 
torn  down  in  the  near  future.  Every 
member  of  the  musical  clubs  will  be  justi- 
fied in  feeling  that  he  has  had  a  part  in 
the  building  of  the  new  chui-ch,  which  is 
to  be  a  magnificent  edifice.  It  is  a  pleas- 
ure to  be  able  to  help  so  worthy  a  cause. 

Every  student  should  fully  appreciate 
what  a  vast  benefit  the  musical  clubs  are 
to  the  college,  and  should  lend  them  every 
support.  Students  who  play  some  instru- 
ment should  not  hesitate  in  going  to  the 
clubs  and  offering  their  support.  The 
Orchestra  needs  mor?  members,  espe- 
cially violin  players  who  should  enter  at 
once  to  hell)  in  the  preparations  for  the 
Home  Concert. 


AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS 

The  student  branch  of  the  American 
Society  of  .Mechanical  Engineers  held  its 
first  meeting.  October  16.  President 
Regensburger  opened  the  meeting  by  in- 
troducing to  the  society  Professor  Geb- 
hardt,  head  of  the  Deiiartment  of  Mechan- 
ical Engineering.  Professor  Gebhardt 
has  a  personal  interest  in  the  societ.v,  and 
its  success  here  at  Armour  is  the  result 
of  his  earnest  co-operation  in  all  our 
endeavors. 

I'nlike  the  other  engineering  societies 
in  the  college,  which  have  outsiders  talk 
to  them  from  time  to  titne,  we  have  de- 
voted our  time  and  interest  to  enabling 
our  own  members  to  become  accustomed 
to  talking  before  an  audience.  The  re- 
sults and  benefits  are  self-evident,  judg- 
ing from  the  interesting  talks  which 
have  been  given  by  our  members. 

Among  the  speakers  were  Mr.  Kramer, 
who  talked  on  the  ".Jlerits  of  Welded  and 
Riveted  .Joints, "  Mr.  Stahl  who  spoke  on 
■.\utomobile  Shackles."  and  Mr.  Ostrin 
who  told  us  about  "Die  Casting."  Mr. 
Eugene  Odenwaldt  gave  an  illustrated 
talk  on  "High  Temperature  Insulation." 
Various  facts  concerning  insulation  and 
heat  losses  were  brought  out,  together 
with  the  effects  and  uses  of  insulation 
for  different    ])urposes. 

Our  interest  at  the  present  time  cen- 
ters around  our  annual  smoker  which  is 
to  be  held  soon.  We  hope  to  make  it  the 
best  we  have  ever  had,  with  plenty  of 
good  smokes  and  good  things  to  eat. 
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ETA  KAPPA  NU  NOTES 

Members  of  Eta  Kappa  Nu  liad  the 
opportunity  of  making  an  inspection  trip 
to  the  power  plants  of  the  Sanitary  Dis- 
trict of  Chicago  at  Locliport  and  plant 
No.  9  of  the  Public  Service  Company  of 
Northern  Illinois  on  the  crcniiKj  of  Octo- 
ber 22.  As  a  culmination  of  the  trip  the 
Invitation  Banquet  was  held  and  the  fol- 
lowing men  were  pledged  to  Kta  Kappa 
Nu: 

A.  A.  Anderson  '2.5     H.  C.  Hon-   '26 
C.  A.   BisitdP  '25  E.  F.  JciH.xsdX  '26 

G.  J.   Taylor  '25  H.   .J.   Pi;Ki:i  nsin    ■2K 

C.   E.   TWEKUI.E   '2.5 

November  18  found  the  entire  chapter 
assembled  at  the  Engineers'  Club,  to  par- 
ticipate in  a  joint  banquet  with  the  Chicago 
Alumni  Chapter.  Every  chair  was  filled, 
the  dinner,  one  to  boast  about,  the  cigars 
real  Havanas — in  short,  everything  was 
all  set  for  a  real  get-together.  After  din- 
ner, chairs  were  pushed  back  and  the  real 
business  of  the  evening  begun.  Brother 
H.  T.  Dosch,  who  is  in  the  advertising 
game,  sold  us  on  "Direct  Advertising,"  by 
his  short  snai)])y  story  of  the  Western 
Electric  salesman.  With  this  as  a  starter 
things  opened  with  a  bang.  Our  pledges 
enlightened  us  on  various  subjects  with 
which  they  were  familiar.  An  involved 
discussion  followed  each,  and  it  was 
nearly  eleven  o'clock  before  we  called  it 
a  night  and  caught  the  train  home.  The 
Chicago  Alumni  Chapter  is  one  of  the 
livest  of  its  kind  in  the  country,  and  we, 
who  are  still  undergraduates,  highly  value 
the  opportunity  it  gives  us  to  associate 
with  those  who  are  actively  engaged  in 
the  profession. 

On  the  day  after  Thanksgiving,  Chun, 
Meyer,  Sothen,  Taylor,  and  Tweedle 
motored  down  to  the  Aetna  plant  of  the 
Northern  Indiana  Gas  and  Electric  Co. 
This  plant  has  a  large  outdoor  substation 
from  which  the  current  is  sent  out  at 
133.000  volts.  They  brought  back  with 
them  an  interesting  set  of  pictures  of  the 
plant  showing  very  clearly  the  unique 
features  of  the  installation. 

The  pledges  were  initiated  into  mem- 
bership December  18.  and  that's  :i\\  until 
next  time. 


SCARAB  OFFERS  COMPETITIONS 

The  annual  Scarab  convention  was  held 
at  the  University  of  Illinois  on  November 
28  and  29.  Mr.  Earl  Bush  serveil  Edfou 
Temple  as  delegate. 

This  year  Scarab  is  promoting  two  com- 
petitions with  prize  awards  for  the  win- 
ners. One  prize  will  be  offered  through 
the  Beaux-Arts  Institute  of  Design  in  New 
York.  This  prize  may  be  won  by  any  stu- 
dent of  architecture.  The  other  prize 
competition  will  be  restricted  to  the  mem- 
bers of  Scarab  in  the  various  institutions 
throughout  the  country, 

Edfou  Temple  is  particularly  concerned 
at  this  time  with  the  .gathering  of 
sketches  tor  the  traveling  exhiliition  of 
water  color,  pencil,  and  pen-and-ink  work. 
This  collection,  as  its  name  implies,  is 
sent  from  chapter  to  chapter  to  enable 
the  students  and  faculty  to  become  better 
acquainted  with  the  work  done  in  other 
schools. 


Pi  TAU  SIGMA 

Announcement  is  made  of  the  installa- 
tion of  Delta  chapter  of  Pi  Tau  Si,gnia 
at  the  Armour  Institute  of  Technology 
on  December  22.  Pi  Tau  Sigma  is  a 
national  honorary  mechanical  engineer- 
ing fraternity,  founded  at  the  University 
of  Illinois,  .Alarch  16,  191.5.  The  purjiose 
of  the  organization  is  to  foster  the  high 
ideals  of  the  engineering  profession,  to 
stimulate  interest  in  co-ordinate  depart- 
mental activities  in  the  universities,  and 
to  promote  the  general  welfare  of  its 
members. 

The  emblem  of  the  fraternity  is  a 
watch  key  having  the  form  of  the  Carnot 
cycle.  In  Ihe  u|iper  part  of  the  cycle  is 
supported  a  flaming  torch,  in  the  center 
are  the  Greek  letters  Pi  Tau  Sigma,  and 
in  the  lower  part  is  a  steel  H-section. 
The  fraternity  colors  are  murrey  and 
azure;   the  flowei'  is  the  white  rose. 

Those  men  pursuing  the  course  in  .Me- 
chanical Engineering  and  whose  schol- 
arship ranks  within  the  upper  one-third 
of  the  class  at  the  beginning  of  the  third 
year  are  eligible  to  membership.  The 
selection  of  members  is  based  upon  en- 
gineering ability,  leadership,  and  per- 
sonality. 

There  are  now  five  chajiters  of  Pi  Tau 
Sigma,  the  following  institutions  being 
represented: 

University    of    Illinois 

University  of  Wisconsin 

University  of  Minnesota 

Purdue  University 

Armour   Institute   of   Technology 

The  organization  of  a  chapter  of  Pi  Tau 
Sigma  at  Armour  Tech  was  undertaken 
in  the  spring  of  1924  by  a  number  of 
.luniors  who  felt  the  need  of  a  unifying 
force  among  the  students  of  .Mechanical 
Engineering.  In  drawing  up  a  petition 
for  a  charter.  Dean  .Monin's  kindly  in- 
terest, as  displayed  by  his  sujjport  and 
advice,  was  invaluable.  The  petition  won 
the  whole-hearted  approval  of  Dr.  Ray- 
mond and  Professor  Gebhardt.  It  was 
presented,  together  with  the  standing  of 
the  nine  men  signing  it,  at  the  National 
( 'onvention  of  Pi  Tau  Sigma,  held  in 
.Minneapolis  on  October  1.5.  The  petition 
was  unanimously  accepted  by  both  the 
Executive  Council  and  the  individual 
chapters,  and  a  charter  was  granted. 

The  installation  of  Delta  chapter  took 
jilace  at  the  Thela  Xi  fraternity  house, 
under  the  direction  of  Aljiba  chapter  of 
the  University  of  Illinois.  ;\Ir.  Earl  V. 
.Johnson,  president  of  Alpha  chapter, 
presided  over  the  ceremonies.  The 
following  men  weie  installed  as  charier 
members: 

HONOKAKY   .ME.AIBERS 
Prokkssor   G.    F.   Gehii.uuit 
Proeessoi!  D.wtei.  Roescii 
Proi'essiir   P.   C.   HrxTLV 

SENIORS 
S.   A.    B.UKii 
E.  G.  Be.xso.n- 
J.   P.   Di  XI  .\i' 
W.  C.  Kr.\.\ier 

G.    S.     M.U-FIT 

E.    W.    Ol)E.\W.\I.I)T 

H.    W.    REtiEXSBlRGER 

C.    INI.    ROWEEY 

J.    :\1.    SlloK-\I-\KEH 

Following  (he  initiation,  a  ban(|Ut^t  at 
the   l.akota   Hotel  was  given  in   honor  of 


.\l|)ha  chapter  by  the  newly  instituted 
Helta  chapter.  Professor  Gebhardt  was 
uiaster  of  ceremonies.  The  speakers  of 
the  evening  wern  .Mr.  Earl  V.  .Johnson, 
-Mr.  George  Maffit.  and  Professor  O.  C. 
Leutwiler. 

In  conclusion  it  may  be  stated  that  the 
chartei'  members  have  pledged  them- 
selves to  take  an  active  interest  in  Delta 
chajjter  for  two  years  and  to  make  this 
organization  a  credit  to  Armour  Institute. 


PHI  LAMBDA  UPSILON 

Phi  Lambda  Upsilon.  lionorary  chem- 
ical society,  was  founded  at  the  Univer- 
sity of  Illinois,  in  1899.  At  present  there 
are  twenty  active  chapters  in  the  organ- 
ization. The  chapter  at  Armour  was  char- 
tered in  1920  and  is  designated  bv  the 
(ireek    letter.    Omicron. 

The  election  of  members  takes  place 
bi-annuall.v.  The  basis  of  election  is 
scholarship,  which  is  determined  by  aver- 
aging chemical  grades  with  all  others 
and  giving  the  former  twice  the  weight 
of  the  latter.  Tsvo  votes  are  taken  on 
each  candidate,  the  first  on  .scholarship 
and  the  second  on  personality.  Person- 
ality is  considered  only  in  a,s  far  as  it 
pertains  to  good  habits,  neatness  and 
honesty.  Campus  activities  do  not  give 
any  added  weight  to  a  candidate's  eligi- 
l)ility. 

It  is  surprising  to  note  that  with  these 
standards,  each  of  the  nine  men  in  the 
society  is  engaged  in  one  or  more  of  the 
various  college  activities.  We  boast  of 
two  class  presidents,  three  honor  mar- 
shalls,  four  men  on  the  staff  of  either  of 
the  college  publications,  four  officers  of 
the  A.  I.  Ch.  E..  two  leaders  in  the  organ- 
ization of  two  of  the  non-technical  clubs 
and  a  niembHr  of  the  Tech  basketball 
team. 

On  December  20,  four  men  received  the 
treasured  key.     They  are  as  follows: 
L.  E.   Krais  '2.5 
W.   H.  Wei.nwi  KM  '2.5 
J.  S.  Perhv   '26 
R.   H.  Sriii.NK   '26 

On  the  same  datp  tlie  old  and  new 
memliers  and  a  host  of  alumni  gathered 
at  the  University  Club  for  tlie  bancpiet. 


Siihin.x  wishes  to  announce  the  pled.g- 
ing  of  the  following   nu-n: 

G.  D.   Araiiii.vi  I  IS 

E.  R.  Hi  iii!i:i  1. 

E.  H.  MAiin(ii:n:u.  Jii. 

E.  :\1.   Meyek 

C.  .M.   Nki.so.n- 
AV.   H.   SoTiiEX 

D.  R.  SriEin. 

These  men  have  distinguished  them- 
selves by  their  work  on  the  college  iiub- 
lications  and  the  present  members  of 
Sphinx  believe  they  are  worthy  of  wear- 
ing the  black  and  gold  ribbon. 

The  present  officei-s  of  Sphinx,  elected 
at  the  close  of  last  semester  are: 

I'ltsii/nil H.  P.  WiirrEiiiiJ, 

.s'(  (•/■(  tiiiii-Trciisiinr.  H.    W.    Kki.h  .\siu  rc;kr 
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SALAMANDER 

Th(>  pivsent  active  c-haptt^r  Iihs  all  the 
enthusiasm  necessary  for  a  good  orsan- 
izaiioii.  It  does  lack  the  dignity  of  ihiim- 
liers.  however,  which  tnust  be  accounted 
for  in  other  ways. 

Due  to  the  small  miniber  whicli  now 
constitntes  the  active  chapter,  alumni 
members  who  reside  in  the  city  were  in- 
vited to  assist  at  the  fall  election,  to  lend 
stability  to  that  function.  The  result 
was  the  ijledsing  of  the  following  seniors: 
\V.  H.  B.vi.nwiN 
D.  C.  JlrLLiGA.v 

\Ve  have  received  letters  from  many  of 
the  alumni,  which  will  constitute  a  part 
of  the  •■Deflector,"  the  chapter  paper.  All 
of  the  alumni  seem  to  be  nicely  situated, 
but  exi)ress  regret  that  they  are  not  back 
at   ihe  old  grind. 


CHI  EPSILON 

Chi  Epsilou  is  a  national  honorary  en- 
gineering fraternity.  Its  object  is  to  fit- 
tingly honor  the  civil  engineering  stu- 
dents, who,  through  their  achievements 
at  school,  deserve  recognition.  The  req- 
uisites for  membership  are  scholarship, 
character,  practicability,  and  sociability, 
the  four  requirements  of  the  successful 
engineer. 

The  men  who  were  elected  to  member- 
ship this   fall  are: 

C.     D.     AR-\CIInVITIS 

W.  J.  Dixox 

J.  P.  Friscii 
After  having  successfully  comiileled  a 
rigid  pledgeship,  these  men  were  initiated 
into  the  Armour  Chapter  of  Chi  Epsilon 
on  necember  4.  The  Initiation  banquet 
was  held  at  the  Pershing  Hotel  and  was 
well  attended  by  our  alumni  members. 
Talks  on  various  subjects  were  given  by 
our  honorary  members,  Mr.  E.  G.  Xether- 
cut,  and  Professors  A.  E.  Phillips.  .1.  C. 
Penn,  and  -M.  B.  Wells. 

Our  activities  for  the  balance  ot  the 
semester  will  consist  of  literary  meetings 
and  the  election  of  officers  for  the  last 
half  of  Ihe  year. 


S.  K.  D.  HAS  HOUSEWARMING 

The  month  of  November  was  one  event- 
ful month  for  Sigma  Kappa  Delta.  li 
started  out  nicely  on  the  first  day  with  a 
Hallowe'en  dance.  Every  one  had  a  real 
pei)py  time  and  the  girls  were  pleased 
beyond  mention  with  the  jirograms, 
which  were  gray  leather  pocket  books. 
Then  on  the  following  morning  we  lost 
our  back  yard  fence,  due  to  a  small  fire 
which  had  started  from  some  of  the  dis- 
carded decorations  placed  out  there.  The 
next  few  weeks  were  uneventful.  The 
fellows  studied  hard  and  went  out  over 
the  week  ends  to  gain  a  broader  edu- 
cation. Then  on  Xovember  2.'i  things 
started  again.  About  six  o'clock  in  the 
morning,  Stan  Xewlin  woke  up  with 
his  lungs  full  of  smoke.  Thinking  the 
furnace  was  doing  all  the  dirty  work 
he  proceeded  down  stairs.  This  was  very 
difficult  to  do  in  the  heavy  smudge.  On 
rt-aching  the  first  floor  he  saw  the  flames 
lea|)ing  out  of  the  wall.  The  flre  alarm 
was  sent  in  and  the  fellows  woke  U|i. 
Xine  pieces  of  apparatus  resi)onded  and 
the  firemen  ran  five  lines  of  hose  into 
the  house.  Traffic  was  stopped  on  .Michi- 
gan avenue  due  to  the  formation  of  ice 
on  the  street.  The  house  was  immedi- 
ately turned  into  a  swimming  pool,  and 
the  fellows  did  not  have  much  more  than 
swimming    suits    on,    perhaps   some   less. 


except  -Mooch,  who  rejiorted  with  even  a 
bow  tie  on,  and  Whit  comb  who  was  busy 
looking  for  a  comb.  During  this  time  the 
firemen  were  wielding  a  wicked  ax.  As  a 
result  we  are  minus  one  partition  from 
the  basement  to  the  roof.  Pipes  as  well 
as  wires  were  also  taken  along  with  the 
wall.  Pledges  Weber  and  Hamlett  were 
Ihe  heaviest  individual  losers.  The  fel- 
lows were  sick  for  several  days  after 
and  did  not  enjoy  Thanksgiving  as  much 
as  they  might  have.  All  the  fraternities 
were  mighty  nice  in  their  offers  to  aid  us 
in  the  hour  of  need  and  this  opportunity 
is  taken  to  thank  them  for  their  generous 
invitations  to  take  care  of  our  fellows. 
We  believe  that  the  Fire  Protects  have 
had  plenty  of  practical  experience.  This 
incident  will  prevent  our  social  affairs  at 
the  house  for  the  time  being  but  they  will 
be  continued   soon. 


THETA  XI 

On  Sunday  afternoon,  Xovember  '.i.  we 
were  hosts  to  the  families  of  our  resi- 
dent brothers  at  an  informal  receiiiimi 
and  inspection  visit  through  the  house. 
It  has  also  been  our  pleasure  to  enter- 
tain several  of  the  out-of-town  parents 
before  and  since  that  date.  Brother  R.  .\l. 
Triest,  our  traveling  seci'etary.  was  here 
for  a  week's  visit  while  on  his  Western 
inspection  trij).  On  Wednesday  evening 
before  Thanksgiving,  the  pledges  of  Alpha 
tiamma  gave  the  actives  an  informal 
party.  The  music  was  kindly  furnished 
by  the  Edgewater  Orioles,  Isham  .Jones, 
and  Fred  Hamm's  Terrace  Garden  or- 
chestra. .Mrs.  Clark  from  the  Villa  House 
of  X.  K.  E.  C.  was  our  chaiieron. 

December  13  is  a  date  which  will  stay 
long  in  the  memory  of  every  alumnus, 
active,  and  pledge  present  at  that  time. 
It  was  the  date  of  the  long  awaited 
Alumni  Smoker.  A  few  of  the  special 
acts  put  on  for  the  entertainment  were  a 
male  (luartet  that  was  really  worth 
while,  good  music  by  our  band,  boxing 
matches,  and.  of  course,  the  buffet  dinner 
with  the  usual  after  session  of  toasts  and 
inspiring  talks  from  many  of  our  honorary 
members. 


PHI  PI  PHI 

Since  last  our  organization  appeared 
u|ion  ihese  pages,  our  house  dance  has 
been  the  most  important  event.  It  was 
held  at  Ihe  chapter  house  upon  Xovember 
.s.  the  day  of  the  Illinois-Chicago  foot- 
ball game.  .Many  members  of  the  Illinois 
Chai)ter  enjoyed  the  dance  with  us. 

We  held  an  Alunmi  Smoker  on  Xovem- 
ber 14.  and  entertained  the  Old  Boys  from 
"way  back"  who  were  glad  to  be  here  and 
renew  acquaintances.  A  stunt  show  was 
arranged  by  the  pledges  and  they  enter- 
tained us  royally  for  a  time. 

Two  theater  jiarties  were  held  at  the 
Greenwich  Village  and  Ziegfeld  Follies, 
where  a  riot  w-as  almost  started  by  a 
thi-ee-foot  telescope  brought  by  one  of 
the    fellows. 

Phi  Pi  Phi  wishes  to  extend  to  ihe 
faculty  and  sludeuts  of  Armour  Institute, 
very  liest  wishes  foi-  the  new  year. 


PHI  KAPPA  SIGMA 

.\llihi  Epsilon  of  Phi  Kaiipa  Sigma,  with 
the  Chicago  and  Xorthwestern  Chapters, 
on  Friday,  October  17.  played  host  to  its 
Grand  Officers.  The  Grand  Officers  ar- 
rived in  town  early  in  the  morning  and 
had  not  only  the  jileasure  of  meeting  the 
active  members,  but  the  honor  of  meeting 


Dr.   H.    M.   Raymond.     The   day   was   the 

seventy-fourth  anniversary  of  ihe  found- 
ing of  the  fraternity  and  was  celebrated 
by  Ihe  alumni  and  active  men  of  the 
middle  west  at  the  Allerlon  Club.  Alpha 
Ejisilon  turned  out  with  a  roll  call  indi- 
cating one  hundred  per  cent  of  the 
chapter. 

A  Hard  Times  Party  commemorated 
Hallowe'en  and  appropriate  costnining 
and  decoration  made  the  affair  a  huge 
success. 

Alpha  Epsilon  realizes  that  funda- 
mentally its  existence  depends  upon  the 
fathers  and  mothers.  With  this  in  mind 
and  the  desire  to  show  to  their  parents, 
their  home  at  school,  they  held  open 
house  on  Sunday  afternoon,  Xovember  1. 
The  Chai)ter  was  honored  with  the  pres- 
ence of  Dean  and  Jlrs.  Monin,  and  Dr. 
and  .Mrs.  Campbell. 

Alpha  Epsilon  greets  the  Xew  Year 
with  enthusiasm  and  wishes  the  best  of 
success  to  all  the  fraternities  at  Armour 
Institute. 


TRIANGLE 

On  .\o\  ember  l.'i,  after  a  week  of 
merrymaking,  five  men  were  initiated 
into  Triangle.     They  are: 

J.  C.     H.iRROWKR 

J.  P.    H.\I..\M.\ 

C.  H.    G-V-MHKLl. 

,1.  R.     ZWIKRS 

J.  R.   ^L\Ks:i.vM. 

An  initiation  banquet  at  the  Cooper- 
Carlton  Hotel,  a  house  dance  before  the 
Christmas  holidays,  a  theater  party,  and 
a  smoker,  all  led  up  to  the  Annual  Xew 
Year's  Eve  Party.  Confetti,  serpentines, 
and  an  excess  of  energy  made  this  affair 
the  red  letter  event  of  the  season.  There 
was  something  happening  every  minute 
and,  believe  us,  the  hapi  enings  will  not 
be  forgotten  for  many  a  day. 

During  the  last  month  .John  Sweeney, 
Bob  Mayo,  and  Louis  Allaire  dropped  in 
to  wish  us  a  prosperous  new  year. 

DELTA  TAU  DELTA 

Inasmuch  as  the  Delt  news  was  too 
late  to  make  the  last  issue  of  The  Ar.moir 
EN;iixEKR,  the  chapter  wishes  to  an- 
nounce the  pledging  of  the  following 
men : 

F.  D.A.V1S 

A,  Danziger 

R.  Cl  JIMIXG 
A.    MiLLOTT 

J.  Nash 

G.  Tl  CKER 

S.  Stetler 

P.  Graf 

P.  PixcitARn 

G.     Gt'ST.\FSOX 

We  are  glad  to  have  pledge  Xash  back 
with  us  again.  He  was  forced  to  give  up 
school  this  semester,  due  to  the  time  lost 
in  confinement  following  his  operation. 
He  has  fully  recovered  and  is  already 
making  idans   to  re-enter   next   semester. 

The  annual  pledge  party  has  become 
one  of  our  most  poiuilar  social  events, 
and  the  highest  compliment  that  can  be 
paid  to  this  year's  pledge  group  is  to  say 
that  they  have  without  doubt  set  a  stand- 
ard for  this  affair  that  will  be  difficult 
to  maintain  in   the  future. 

We  also  wish  to  announce  that  the 
chapter  is  now  located  in  the  Lakota 
Hotel,  which  is  to  serve  in  the  capacity 
of  temporary  quarters  until  we  gain  pos- 
session of  our  new  and  ])ermanenl  home. 

(Cinitiniicd  on  [•age  74) 
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RECENT  DEVELOPMENTS  IN  BOILER  FEED  WATER  TREATMENT 

(CoiillinirtI  from  pane    v); 

As  tlii're  is  iKithing  in  nv  aroiiiul  tlie  The     iiiarlccl     prices     today     ii\i'rnL;v  as  llic  |iiTiiiaiiciit  liai'diicss  I'iso  in  pi'o- 

boilcr    tubes    except    clear    soft    water.  almiit  .'l   Ac  yrr  lli.  \iw  hydi-ate  of  lime:  pni-tinii  in  the  teiiipni-iiry  hardness  sntt- 

which   eaiinot  form  scale,  the  tluMiret-  "''-c    per    Ih.    I'm-   suda-ash    and     I    liic  eiiinu'  heeoine-  more  eeiminnieal  hy  the 

ically  hi'st  results  as  to  evaporation  are  per  Ih.  lor  >all.     One  |ionnd  of  hvdrate  Zeolite  process. 

obtained,  and  further,  since  tjie  tenijier-  of  lime  added  to  1,(H)(J  gallon^  will  re-  In  making  the  ab;i\e  ealeidalions  no 

ature  of  the  boiler  feed  water  is  within  act    with  aliont   S  grains  per  gallon   i\[  aci-ount  has  been  taken  id'  the  faet  that 

the  control  of  the  opierator,  the  Zeolite  iem|ioi-ai\     hai'diiess.      One    pound    of  scd'tening     with     lime     and     soda     ash 

treatment  usually  being  done  cold,  the  soda    ash    added    to    l.OiKi   gallon>    will  leaves   I  to  '\  grains  oi  hardness  in  the 

application  of  economizers   is  jusiilied  read    with    about    C   grains    per   gallon  treated  watir.     For  exanqile.  it  the  raw 

since  the  boiler  feed  water  ean   he   put  ot   jHuanani'iil    liariliu->.    line   pound   of  water  ha>  an   a\erage  of  li  grains  per 

in  the  economizer  at  a  temperature  ju>l  salt  will  regenerate  a  \olnnie  of  Zeolite  gallon  ol'   hai-diu^-.  of  which  8  grains 

sufficiently  greater  than  that  which  will  thai    lias   softened    a    ihousami    gallons  may  be  tcni|iorar\- and  d  permanent,  the 

cause    deposit    of    dew    on    the    outside,  id'  water  containing  about   '.'  grains  pi'r  lime  and   >oda  a-h  cost   of  treatment  is 

and    therefore    by    Inning    con>iderahle  gallon    of    eillier    temporary    or    perma-  about  -'i'lC  per  tbou-aml  gallons.     But 

teniiierature   dill'erential    the    full    ell'ect  iieiit    bardiu'ss.      'I'liereforc.    for    temp-  if    I    grains   are   left    in   the  sid't    water, 

of  the   ecomuni/.er   is   had.  orary  hardiu'ss :   1   Ih.  liiue  at  ■''4C  reads  oid\'    in   grains    ba\('    been    renioM'd    so 

I'lie    eiimparati\"ely    simUl    space    OC-  with     S     grains.     o|-     about      1     lOo     pei'  that   pel'  grain  of  ba  rdiU'S-  remo\ed   the 

cuided  by  a  Zeolite  softener  is  another  grain;   1    lb.   ~ali   at    I    li»c   reacts  with  co-i   i^  ii..i-.'."ic.     The  -auu'  water  would 

great  adxantage.     .\  plant  with  a  capa-  •.'    grains,    m-    ahoul     V    lUf    per    grain.  he  toiall\'   >olteiied   h\    the  Zeolite  ju-oe- 

city  of  10.(1(111  gallons  per  hour  for  the  Lime    treatment     is    tlieivfm'c    half    as  ess  bu-  about    -.'.so  per   loinl  gal.,  which 

average  hardness  of  10  grains  per  gal-  costly    as    Zeolite    s.d'tcning    for    temp-  e>lablishe>  a   cost   of  (i.'.c   per  grain   of 

Ion  reipiires  a  Zeolite  softener  approx-  orary  hardnos.      For  pcniiaiicni    hard-  hardness  removed. 

imately  10  feet  in  diameter  by  10  feet  ness :  1   lb.  soda  ash  at  ?' jc  reads  with  When   the  ipiaiit  it  ie<  of  watei-  to  be 

high.      This   can    usually   be   ]ilaeed    in  i;    grains,    or    ahmil     I    |(ic    per    grain;  sid'lened    are   \ery   large,   ami    when   the 

an  existing  room:  the   plant   operating  1     lb.    salt     at      I    lOf     reacts    with     ?  teiiipoi-;ir\   hardiios  is  high,  a  coiiibimi- 

under  pressure.  uiain>.  or  about  V    Idc  ]ier  grain.    Soda  tioii    of    the    I'l-ecipiiation    and    Zeolite 

liCgavding     the     cost     per     thousand  ash     treatment     is     therefore     twice     as  sxsti'iii    is  cs.-eiitial  and  economical.     A 

gallons  of  softening  by  the  Zeolite  and  costiv    as   Zeolite   softening    bir    perma-  number   of   such    |ilants    lia\e    been    in- 

preci]iitation   process,   this   depends   mi  neiit  liariliie>>.     Waters  iherd'ore  which  stalled.      Maii\-    Zeidite   softeners   have 

the   local   market  prices  of   hvdrate  of  c,>ntain    eipial    amoiini-    of    tcmporarv  been    added    to    existing    precipitation 

lime,    soda    ash    and    salt,    and    mi    the  ami   |iernianent   hardness  can  be  treated  plants   to  get    uniform   Zero  water  at  a 

composition   of   the   haril    water.  at  the  same  cost  li\'  either  method.    I'.ut  minimum   cost    for   installation. 


THE  TANTALUM  ELECTROLYTIC -VALVE 

(Cmiliiiiicd  from  page  yO 
siniplv  ceases  to  opei-ate.  The  addition  would  caii-e  -erioii-  noise  trouble  in  a  m  oi-der  to  pre\ cut  the  battery  from  dis- 
of  wa'icr  will  cauM'  it  to  resume  ebaig-  lelepiiom'  receiver.  .\n  oMillograph  charging  011  the  line.  Relays  are  com- 
ing in  the  mirinal  manner.  This  tvpe  would  give  a  straight  line  recm-il  on  a  iiioiily  used  b)r  this  piir|iose.  However, 
of  cell  will  carrv  from  ■.'.">  to  ;;  amperes  current  wa\e  which  would  cau>c  a  \er\'  ihev  sometimes  gi\c  trouble  on  account 
ciintiiiiioii>lv  without  beating  and  will  |>ronoiim-ed  howl  in  a  lel,'|>lione  rei-eiver.  of-tickin-.  1  f  a  tantalum  valve  cell  is 
stand  overloads  of  sborl  duration  of  In  Midi  ser\  ice.  the  power  iv(|iiiivd  i<  connected  in  >erie>  with  the  batterv  and 
several  t  iines  this  value.  very  small,  only  Id  waits  being  drawn  the  proper  reM<taiice-^  across  the  line. 
There  are  iiianv  places  where  a  sini-  frmii  the  line.  The  output  mi  the  ."lU-  theeiirreiii  will  be  able  In  llow  into  luit 
pie  device  wbieb  would  deliver  coni  mil-  and  -.'O-M.lt  taps  is  emit  rolled  bv  resist-  not  out  of  t  he  batterv.  Thi-^  niakc- a  ciir- 
ons  curi'ent  fi-.uii  an  a-c.  power  siippiv  ames  connected  as  shown.  Tin-  has  ivnt  cheek  which  cannot  stick  or  get  out 
is  verv  doirablc.  Foi-emost  ammig  t luvc  proven  more  satisfadorv  than  tran-^-  of  order.  The  maNimiim  voltage  which 
in   the   popular   mind    i>   the   ]ilate   eiir-  former    taps    because    it    simplilii's    the  mie  cell   can   sab'ly  check   is  (Ub     Cells 

rent  siipplv   b.r   i-adio  sets.     .V   rectilier  lilt. a-   ciivuit.      It    has   1 n    buind    thai  iiiii>t  be  emineded   in  series  to  function 

for  this  ]mr]iiiM'  is  now  beiiiL'  marketed  the  hi^i  resistance  iise.l  mi  the  -.'(i-volt  mi  bigber  voltages.  The  resistance  of 
under  the  name  of  I'.alkite  ■■l!".  It  (detector)  tap  has  an  inherent  regiilat-  Midi  a  cell  to  d-<-.  is  (i.:!  ohm  and  it  sets 
consists  of  a  traii^b.riiier.  rectifier  cells  uvj  elbvt  and  makes  the  use  of  a  van-  up  a  counter  e.m.f.  of  approximately 
and  a  lilter  made  u]i  of  a  choke  coil  able  ri'Mdaiiec  111  tlii>  eirciiil  imiicces-  :;.(i  voIt<.  ( ■|ieek  cell>  may  iiossibly  hnd 
and  <-omlen>ers.  The  llalkite  ••!'.""  will  sarv.  (  Olier  mil  tits  similar  in  |irinciple  manv  ot  iier  use>.  as.  bir  instance,  limit- 
deliver  -.'0  milliamperes  at  '.)()  volts,  l'.'  to  the  one  dcscribe.l  are  used  to  furnish  iiig  strav  current-  in  cable  sliealhs  and 
milliamperes  at  od  volts,  and  (i.(;  milli-  diivi-t  ciirreiil  (nv  telephone  Imid  speak-  cutting  down  induced  eiirreiu-  in  tele- 
amperes  at  a]ipriixinialelv  VO  volts,     llv  ers  and  telc|ilionc  -elector  -wilebc<.  graph  line-. 

moxiiii:-  the  tap  >witcli  an  output  of  .Vii           In   >ome   iii>tallat  huk  of  -torage  bat-  In    condii-ion.    it    can    be   truly    said 

millKimpere>    at    !)o    volts   oi-    -.'(I    iiiilli-  teries.    part  iciihirl  v    111    central    station>.  that    llic    po-Mbilities   of    the    tantalum 

amperes  at    1  I :.   volts  can    I btaiiicd.  it    is   ciislomarv    to   charge    the    baltciw  rectilier   have  just    been    toudie.l.     Tlie 

The  output  is  pi-adieallv  pure  continu-  frmii  a  direct  curi-eiit  bus.     The  batterv  d.vtrolvlic  rectilier  ].os.M'sses  many  ad- 

ons  lairrenl   and   will   not   cause  a   bniii  is  often  used    b.r  the  supply  of  current  vantages    wlinli     make    ir    particularly 

in   a   telephone  receiver.     In  this  con-  in  emergem  ics  and  it  is  therel'mv  iieie-  adapted   to  many  kinds  ot  service  and, 

nedion  it  might  be  noted  that  an  oscil-  sarv  to  jn'ovide  an  automatic  mean<  (<>v  with  the  a>-ni-ance  of  ab.solute  rdiabil- 

lograpb   is  not  sufficiently  sensitive   to  disconnecting  the  batterv  from  the  hii>  ity,   it    should   rapidly   come   into  wide 

detect  irregularities  in  the' output  which  in  the  event  of  imwer  failniv  ..n  the  bii-  use. 


74 


THE   ARMOUR   ENGINEER 


January,  1925 


Tech  Pharmacy 

Southwest  Cor.   .v>rd  and  State  Sts. 


Co//coc  Supplies 

Stationery 

Sporting  Goods 

Eastman  Kodaks  and  Fihns 

Fresh  Bulk  Candies 
Ice  Creatn — Sundaes — Sodas 

Tobacco        Cigars        Cigarettes 


ATTENTION,  CHEMICALS! 

(Continued  from   page  6^) 

are  afforded  the  most  favoraljle  oppor- 
tunities for  observation  of  the  present 
system,  for  experiment  upon  themselves, 
and  for  the  recording  of  impressions 
which  may  later  be  tested  in  the  light 
of  new  experiences  in  the  world.  Prog- 
ress in  engineering  education  is  directly 
proportional  to  the  interest  displayed  by 
the  engineering  student  in  the  problems 
that  center  about  his  own  technical  and 
cultural  training.  To  deliberately  slight 
the  cultural  subjects  which  are  offered  is 
to  seriously  impair  the  chance  to  live 
the  most  satisfactory  type  of  life  pos- 
sible. To  deny  the  available  sources  of 
first  hand  information  and  the  benefits 
of  constructive  suggestion  to  the  cause  of 
liberal  education  is  to  defy  progress  and 
to  court   decay. 


FRATERNITIES 

(Continued  from  page  7:) 

BETA  PSI 

The  Beta  chapter  of  Beta  Psi  .National 
Fraternity  has  moved  into  its  new  home 
at  332S  So.  ;\lichigan  Ave.  During  Decem- 
ber we  were  visited  by  the  following 
members  of  the  alunmi:  Everett  Hanson. 
Henry  Karow,  Chester  Shaffer,  and  Ray 
Grahn.  Some  are  sii|iporting  families 
and   all   have   resiionsibb'   posit  inns. 


Since  the  last  issue  of  The  Ah-Moi  h 
E.MiiNKKK.  the  following  men  have  been 
pledged: 

M.  L.  LAXiiitKrii 

-V.   V.  Hiiuii.icu 

('.   \V.   Pure 

M.  T.  GoETZ 

F.  C.  Steixii.\is 

O.  C.  Kemi'F 

H.  W.  Om.ii.wEi! 
During  December  we  entertained  the 
Chicago  Alumni  Chapter  at  dinner  and 
the  delegates  to  the  National  Convention 
which  was  held  in  Chicago.  Everyone 
liad   a    X  piv  good   time. 


UMEN  RADIO  DANCE 

Social  activities  of  the  I'men  began 
on  October  'A.  with  a  smoker  at  which  a 
number  of  our  alumni  were  present.  This 
was  followed  by  another  on  October  1". 
and  a   Hallowe'en   Party  on   .November   I. 

The  outstanding  affair  was  a  Thanks- 
giving Party  held  on  November  27.  A 
well  balanced  program  was  presented 
and  the  entertainment  was  a  complete 
success. 

The  entertaiunieiit  consisted  of  several 
vocal  selections  by  a  well-known  radio 
artist,  violin  selections  by  Frater  Sam- 
uels, and  several  other  good  and  enter- 
taining numbers.  The  dance  music  was 
furnished  by  .lack  Chapman  and  his 
Drake   Hotel  Orchestra,  a  la  radio. 

It  may  also  interest  you  to  know  that 
we  have  actiuired  a  thirty-eight  foot  sail- 
boat, twice  winner  in  the  Chicago-Michi- 
gan City  races  in  its  respective  class. 
Many  healthful  and  enjoyable  trips  were 
experienced  by   the   F''raters  this   siniimer. 


In  addition  we  wish  to  announce  the 
pledging   of   the    following   men: 

J.    W'ElMiERG 

J.   J.   Reieler 

B.  Hf;rzox 
M.  Goldstein 

C.  SlII'.\R.\U() 
R.   L.    Co.N.VEY 

RHO  DELTA  RHO 

The  semester,  now  well  advanced  brings 
with  it  joys  and  sorrows — joys  from  out- 
side activities  and  sorrow  from  the  Dean's 
Office.  ,\  smoker  held  on  October  18.  gave 
some  of  our  ambitious  pledges  an  added 
opportunity  for  exercise  and  originality. 
The  feature  of  our  Thanksgiving  Party 
was  a  novel  table  decoration.  All  viands 
were  emblematic  of  something  for  which 
we  were  thankful.  Campbell's  Calculus 
was  not  represented. 

Rho  Delia  Rho  wishes  to  announce  the 
liledging  of  the  following  men: 

S.  CoiiEX  '28 

.M.   Reicek  '28 

H.   GiNsiuRi;   '28 

-A.    WEISKEUli    '28 

She  "Oil.  John,  you  always  have  been 
so  stroii.g.  brave,  and  self  reliant.  What 
made  you  that   way'.'" 

He — "You  exaggerate  my  dear;  but  1 
will  admit  that  I  took  Physics  Lab.  at 
.\rmour." 


the    tune 


"Comin' 


To    be    sun.g 
Thru   the  Rye": 

Of  all  the  trains   upon   the   "\." 

The  one  they  ride  the  most. 
Is  nothing  but  the  trains  that   hold 
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The  apple  that 

rocked  the  earth 

"I  wonder  why?" 

In  Isaac  Newton's  mind  that  question  clam- 
ored for  an  answer.  Many  men  had  seen  apples 
fall,  but  this  man  witii  the  question  mark  mind 
foinid  out  why  they  fall — and  his  answer  has 
helped  us  to  understand  the  workings  of  a 
universe. 

Would  that  we  all  could  get  a  bite  of  that 
apple  if  it  would  inspire  us  too  with  the  "I 
wonder  why"  attitude! 

Intellectual  curiositj'  is  a  great  and  moving 
force.  It  mobilizes  reluctant  facts.  It  is  the 
stern  drill-master  which  whips  into  shape  that 
most  invincible  of  armies — sure  knowledge. 

Curiosity,  with  the  will  to  sweat  out  the 
answer,  is  the  greatest  asset  you  can  acquire  in 
your  college  course.  This  attribute  is  needed 
by  industry  today  more  than  ever  before. 
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OUR  NATIONAL  DEFENSE  POLICY 


Ori!  ciiuntry  lias  exiicrit'iicc'd  a 
healthy  recovery  from  the  territie 
sti-ain  imijosed  upon  it  liy  the 
"World  War,  and  can  safely  be  said  to 
be  back  in  its  normal  peace-time  chan- 
nel of  progress.  The  emotion  and 
hysteria  wliicli  war  engenders  have  dis- 
appeared, and  we  can  be  counted  upon 
to  view  our  position  in  world  affairs 
with  equanimity.  Such  a  process  must 
of  necessity  mvolve  a  consideration  of 
the  need  for  a  plan  of  national  defense 
and  for  a  sound  policy  under  which  that 
plan  can  be  administered.  In  this  con- 
nection it  is  of  interest  to  trace  the 
history  of  oiii'  methods  of  defense  in 
their  relation  to  our  national  de\elo|>- 
ment  and  to  our  present  defense  jmlicv. 
The  early  colonists  soon  n'alized  thai 
common  interests  and  the  loiiiiiiereial 
ulter-dependenee  u|miji  which  their  \ery 
existence  was  based  necessitated  mutual 
efforts  toward  their  defense.  Eealizing 
the  waste  and  ineffectiveness  resulting 
from  the  individual  attempts  of  eacli 
colony  to  ]irotect  itself,  the  Xew  Eng- 
land ciilonies  ill  1()|:!  foi'iniMl  a  Cdii- 
federatidU,  with  the  main  ]iiirpiise  of 
providing  "n  hrni  and  jierpetual  li^agiie 
of  friendsliip  and  amity  for  offense  and 
defense."  Under  its  artich's  tlii'  (nl- 
onies  agreed  that  the  cost  of  wars  justly 
involving  any  of  them  should  lie  hdriie 
by  all  of  them  and  piM-rated  aerdnlnig 
to  the  number  of  their  Tree  mah'  in- 
habitants between  1(1  and  IK.)  years  n( 
age.      In   emieting  this  agreement.   tln> 

colonists     were    but      Inllowing    a     |)reee- 

deiit  kiiiiwii  III  their  ancestnrs  in  l-'.iig- 
laiid  since  the  ele\cnth  eeiiturv.  .\ 
statute  then  required  that  every  free 
man  between  the  ages  of  1.5  and  60 
possess  arms  and  armor  to  preserve  the 
peace,  but  protected  him  from  having 
to  leave  his  county  or  shire,  save  upon 
invasion  of  the  realm.  Tn  nther  wm-ds. 
it  was  an  attempt  at  adeqnale  pru\  ision 
for  national  defense. 


By 
CHARLES  L.  BOLTE,  '17 

Captain,  United  States  Army 
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raise  and  su]i]iiirl  armies  am 
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suppress  insurrection,  and  tn 
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tliis  power  and  tin.'  pnwer  to  declare 
war  were  ennferred  upon  Congress  not 
for  purpi.ises  of  aggression  or  aggrand- 
izement, but  to  enable  the  general  gov- 
ernment to  vindicate  its  own  rights  and 
those  of  its  citizens.  It  can  not  be  pre- 
sumed that  a  war  declared  by  Congre.ss 
is  waged  for  purposes  of  conquest.  Our 
nation  is  not  aggressive.  On  the  con- 
trary, since  our  forefathers  first  estab- 
lished themselves  upon  these  shores  and 
then  threw  off  the  yoke  of  tyrannical 
np|iressiiin.  luir  country  has  ever  stood 
fnr  freeilniii.  lilierty.  and  self-govern- 
ment. Its  inherent  traditinn  stamts 
firnih'  fnr  the  defense  nf  mir  natinnal 
iiilrgrilN.  and  is  unalteralily  nppnsed  to 
;i--ie--inii,  either  by  the  United  States 
nr  a;:aillst   it. 

It    reipiires  nil  deiailed   study  nf  nur 
liistnl-v.     lliiwe\er.     In    diselnse    the     fact 

thai  until  the  passage  of  the  Xational 
Defense  Alt  ill  IM'.'d.  the  legislative 
|irii\isiniis  fnr  nur  national  defense 
ha\e  fnllnweil  a  liit-nr-miss  coufsc.  The 
('nlniiies  lirgau  In  iiiakc  prcjiarations 
fnr  armed  enntliet  with  (ireat  Britain 
as  early  as  TI^l.  The  militia  was  or- 
ganizi'd  intn  iiim|ianies  and  regiments, 
and  a  pnrtinii  of  these  into  "'minute 
men.""  'I'hree  davs  after  the  battle  of 
Lexingtnii.  the  (nnliueiilal  Cnngrcss, 
althiiugh  it  |inssesseil  niilv  all  advisoiy 
|iii\\er.  authnrized  the  raising  nf  an 
ariii\  nf  thirty  tlmusand.  .Miilitv  tn 
enlist  men  was  the  snie  i|ualilieatiiin 
fill-  enuimaml — a  \ieiiiiis  sysleiii  whieli 
|ii'e\aiK'd  at  the  beginning  nf  all  mir 
war-  fnr  mure  than  a  century.  A  ea]i- 
tain's  mmmissioii  was  gi\en  tn  the  man 
whn  eniild  raise  a  inni]iany  of  .jli  men. 
Two  weeks  after  the  battle  of  Bunker 
Tlili.  Iniighl  by  raw  tron])s  oltieiu-ed  by 
Veterans  of  the  l^'reiich  and  Indian 
Wars,  (ieneral  A\'ashinglnn  assumed 
command  al'  the  Cnntineiiial  .\riuv. 
l'"roni  then  mi  he  was  ennfrniiled  with 
the  ]ii-iilileiii  nf  maintainiiiL:'  an  etVeeiivc 
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force.  con-;tantly  havinjr  ti 
to  take  the  plaee  of  tliose 
terms  of  eulistnient  expire 
made  soldiers  soon  ;j:rcw  I 
tasks  and  departed  i'm-  tli 
the  hundreds.  Desertions 
sale,  and  furloughs  and  bounties  were 
resiu'ted  to  in  order  to  keep  the  ranks 
filled.  Re-enlistments  were  slow,  iiml 
it  was  only  with  great  difficult \  that 
Washington  maintained  his  army.  He 
practically  disbanded  one  army  and  re- 
cruited another — all  within  musket 
shot  of  the  British  lines  about  Boston. 
This  condition  prevailed  thrdughniit 
the  Revolutionary  period.  During  that 
time  the  several  states  furnished  to  the 
Continental  .\riny  a  total  of  less  than 
four  hundred  thousand  men.  .\gainst 
these  the  British  had  at  no  time  over 
fortv-two  thousand  on  this  side  of  the 


Iwcnly-sfvcii  ilioiisaiul  I  roops  wrrc  in 
MTvice.  and  yet  the  largest  o])]iosing 
i>ritish  force  niimbercil  Irss  than  se\en- 
tceii   lliousand. 

To  givr  a  ioni|irchciisivf  picture  of 
our  lack  of  ;i  policy  for  defense  ii  is 
necessary  to  employ  these  tigiin-.  In 
tins  inanner  tliere  is  illustraled  m 
]iI-o|iei'  coiicc|il  ion  of  ihc  \ast  wasle  of 
lime.    ll|oIle\  .    and    li\es    I-esllltilli,'    Irolll 

the  want  of  a  clearly  defined,  aileipiate. 
anil  ellii  icnl  military  jiolicy.  The 
career  •>(  ihe  imjitia  during  the  War 
of  Isl'.-'  pre-eiiis  a  picture  of  failure 
seldom  eipialleil  hy  troops  of  any  coun- 
try, and  this  \\a-  wliollv  due  to  a  lai-k 
of  ]n-eparaliiiii  lor  the  task  which  fell 
to  them.  They  weri'  without  discijiline, 
discontented,  badly  otficered.  and  miser- 
ably provided  with  e\erytliing  wliich 
was   essential    to    their    nlililv.      Hiiirs 


Atlantic.  In  1776.  for  example,  the 
American  forces  numbered  during  the 
year  ninety  thousand,  the  Bi-itish 
twenty  thousand.  The  fault  lay  not  in 
the  quality  or  character  of  the  men. 
but  in  the  lack  of  foresight  and  ]irepa- 
ration,  and  in  their  conseipieni  in- 
efficiency. 

'IMle     perioil      rioni      the     close     111'     the 

Revolution   to  tl uthrcak  ot  the   War 

of  1812  was  one  of  defenselessnc».  so 
far  as  any  considerable  organization  for 
defense  was  concerned.  In  17S4  the 
entire  Continental  Army  was  disbanded 
save  for  80  soldiers  left  to  guard  stiu-es. 
Between  178.".  and  1 S 1  •,'  the  regular 
force  fluctuated  between  7(111  and  .""i.OOO. 
Six  montlis  before  the  war  of  isT.'. Con- 
gress authorized  a  ]ia|)er  increase  to 
thirty-five  thousand.  Init  in  spite  of  tlii<. 
on  the  dechii-alion  of  war.  the  army 
numbered  less  than  seven  thousand,  as 
against  Great  Britain's  tixc  thousand. 
then  in  Canada.  During  1S12  not  less 
than  sixty-five  thousand  men  drew  l:o\- 
ernment  pay  in  the  .\rmy.  and.  in 
1813.  one  hundred  and  fifty  thousand. 
Diirinff  the  entire  war  fi\e  liundreil  and 


of    Allegiance    Day. 

siin-eiider  of  Michigan  Territory  with- 
out a  battle;  \'an  Rensselaer's  sacrifice 
id'  an  ariiiv  at  Queenstown  through  in- 
ability to  control  his  militia  :  tiie  ignom- 
iiious  dismissal  of  his  successor.  Smyth  : 
the  defection  of  the  militia  at  Bladens- 
hiirg  in  the  presence  of  tlie  Presideiii 
and  his  Caliinet.  followed  liy  the  Inini- 
ing  of  the  Cajiitol  and  Kxeciitive  .Man- 
sion :  all  arc  iiiilicati\c  of  the  price 
which  must  lilt  iiiiatch'  be  paid  when 
armeil  cmillicl  occurs  foi-  which  the 
count  r\'  is  iin|irc|iareil. 

The  lack  of  a  proper  military  ]iolicy 
was  not  characleri/.ed  by  any  consistency 
in  organization.  Prior  to  thi'  War  of 
ISl'.'.  the  Army  was  reorganized  six 
times,  oiice  more  in  ISl.j,  and  again 
in  fs-.M.  Tlie  Seminole  War  in  1817. 
and  the  Black  Hawk  War  in  1832 
brought  about  increases  in  the  regular 
estalilishment  and  re.sort  to  the  use  of 
the  militia.  In  the  Florida  War.  from 
is;!.")  to  1842,  the  total  number  of  trooiis 
was  over  a  hundred  thousand,  and  \et 
at  no  time  did  the  forces  in  sei\icr' 
ever  exceed  nine  thousand.  For  want 
of  a  well-defined   ])olicy  and  expansible 


peace-time  organization,  a  iiaiiou  of 
seventeen  million  ]io]iulalion  contended 
for  seven  years  with  twelve  hundred 
Indian  warriors,  and  finally  closed  the 
struggle  without  forcing  the  emigration 
of  the  Indians,  which  was  the  sole  oli- 
ject  of  the  wars. 

Tlie  history  of  our  policy  during  the 
Mexican  War  coini.'ys  at  first  glance  a 
more  fa\orahle  imjiression.  I'alo  .\lto. 
Hesaca  de  la  I'alnia.  Monterey,  Buena 
Msta,  Vera  Cruz.  Cerro  Gordo.  Con- 
treras,  Churiibiisco.  and  F,l  ilolino  del 
Rey  contributed  an  unbroken  chain  of 
victories  preceding  the  entrance  of  our 
troops  into  Me.xico  City.  But  it  is  a 
fact  that  these  were  achieved  under  the 
same  system  of  laws  and  executive 
orders  which  had  led  to  such  a  series 
of  disasters  in  our  ]ii\'vious  foreign 
strugirles.  The  explanation  of  this 
parado.x  is  found  partly  in 
the  different  character  of 
our  adversaries,  but  more 
]iarticularly  in  the  fact 
that  the  leaders  in  the 
ilexican  War  inherited 
troops  which  had  been 
schooled  by  experience  in 
the  earlier  conflicts.  At 
Palo  Alto  and  Resaca  de 
la  Palma,  General  Taylor 
defeated  a  hostile  force  of 
more  than  six  thousand 
with  two  thousand  troops, 
but  they  were  trained  men, 
a  regular  army  such  as 
was  not  in  existence  at  the 
outbreak  of  the  War  of 
isC.  Later  operations  in- 
Milved  the  calling  for  vol- 
unteers, under  the  old  fal- 
lacious method  of  short 
term  enlistments  instead  of  for  the 
period  of  the  war.  There  were  employed 
at  one  time  during  the  war,  over  a 
hundred  thousand  troops.  Yet  Scott 
fought  his  decisive  battles  around 
^lexico  City  with  less  than  ten  thousand 
cflcili\es  and  entered  the  capital  with 
less  than  six  thousand  combatants. 

In  1860,  with  a  territory  of  three 
million  square  miles  and  a  population 
of  thirty-one  millions,  we  had  an  army 
of  less  than  seventeen  thousand,  and 
that  without  an  expansible  organization 
capable  of  absorbing  and  training  any 
considerable  nundier  of  recruits.  Xor 
did  we  liave  any  system  of  national 
volunteers  or  organized  militia  whereby 
any  force  other  than  an  untrained  mob 
could  be  made  available  within  a  rea- 
sonable time.  The  Regular  Army  con- 
sisting of  only  198  companies,  all  but 
fifteen  of  which  were  stationed  on  the 
frontier  or  en  route  to  posts  west  of  the 
^lississippi.  When  Fori  Sumter  fell, 
the  President  called  out  the  only  avail- 
able force — seventy-five  thousand  mil- 
itia—  for  a  period  of  three  months.  The 
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Confederat-v  called  for  a  hundivd  thou- 
sand men  to  take  the  field,  but  made 
the  same  mistake  of  limiting  their  term 
of  service  in  that  case  to  twelve  months. 
The  forces  asked  for  were  wholly  in- 
commensurate for  the  task  in  hand, 
and  were,  niorenver.  raw  levies  with 
little  or  no  knowledge  of  what  was  t<i 
he  required  of  them.  Before  the  end 
of  the  war  two  and  three-(|uartcrs  mil- 
lion Fnion  soldier.?  were  engaged. 

The  War  with  Spain  found  us  again 
entirely  unprepared  for  e.xpanding  our 
regular  forces  or  for  building  up  rapidly 
and  efficiently  a  satisfactory  vohintet'r 
force.  We  were  fortunate  that  our  ad- 
versary was  not  of  a  type  to  gi\r  us  a 
more  difficult  time.  As  it  was.  although 
the  war  la.sted  only  100  days,  manv 
lives  were  needlessly  sacrificed  and 
nuuh  time  ami  money  was  wasted  be- 
cause of  our  tardy  preparations  and 
lack  of  up-to-date  methods  and  equip- 
ment. At  the  beginning  of  the  war  our 
.\rmy  numbered  twenty-eight  thousand. 
Over  a  quarter  of  a  million  were  in 
service  before  the  short  conflict  was 
ended. 

This  lirief  survey  of  our  military 
history  makes  it  ]:ilain  that  although 
the  Constitution  in  lis;,  iiud  even  the 
]>ieceding  Articles  of  Confederation  in 
ITTS,  recognized  the  necessity  for  pro- 
viding for  the  common  defense  based 
\\\»>n  the  right  and  obligation  of  citi- 
zens to  bear  arms  in  defense  of  their 
homes  and  country,  over  a  century  and 
a  quarter  passed  witliout  s]H'cili<-ation 
of  the  manner  in  whii-li  the  means  for 
defense  were  to  be  ap|iliccl.     Each  war. 


had  been  recognized  sin<c  the  Iciuiiding 
of  the  Republic  but  not  apjilicd. 

So  it  is  an  apparent  I'act  that  ;dl  our 
wars  have  been  unnecessarily  costly  and 
prolonged  for  want  of  judicious  ami 
economical  preparation.  In  the  past, 
until  the  passage  of  the  Xational  De- 
fense Act.  and  even  at  the  preseirt  time, 
there  lias  been  a  strong  o])]iosition  to 
e\en  a  small  standing  .\rmy.  such  as  is 
necessary  to  fulfill  peace-tiuu'  missions 
and  to  provide  a  nucleus  of  trained 
officers  and  non-commissione(l  officers 
to  lead  and  train  the  citizenry  before, 
and  when,  the  man-power  of  the  nation 
>hall  be  calh'd  to  its  defense. 

'{'here  lia^  alway-  been,  in  all  o\ir 
wars,  a  persistent  and  costly  use  of  raw 
and  untrained  personnel — neccssarilv. 
since  these  were  the  only  troops  avail- 
able— just  as  there  has  been  a  persistent 
unwillingness  to  devote  a  comparatively 
small  portion  of  our  tiuu'.  elTiut.  and 
wealth  during  peace-time  to  the  pre]!- 
aration  and  training  of  our  man-power 
for  the  desperate  work  which  it  might 
be  called  upon  to  do  in  time  of  national 
il  anger. 

'{'here  has  always  lieen  a  total  lack 
of  an  expansible  organization  which 
could  lie  ra]iidly  and  efficiently  Intilt 
into  an  adecpiate  force  fin-  the  defense 
of  the  nation  in  a  pros]iectivc  enu-r- 
gency. 

Prior  to  the  \\'orld  Wnv.  reliaiu-e  was 
always  placed,  at  the  beginning  of  hos- 
tilities. tt]>on  short  voluntai-y  enlist- 
ments, with  the  attendant  payiiu'Ut  of 
biumties  in  money  and  land  to  induce 
men  to  serve  in  the  armed  forres.  .Vnd 
all    this    has    been    in    the    faie    of    the 


tion  when  time  after  time  he  found  the 
raidvs  of  his  army  depleted  and  deserted 
by  men  whose  short  terms  of  service 
had  expired ;  the  rout  of  our  untrained 
and  undisciplined  forces  at  Bladens- 
burtr.  with  a  los<  of  onlv  8  killed  and 


each  emergency,  found  us  in  the  same 
state  of  unpreparedness.  des]iite  past 
experience. 

Then  came  the  enactment  of  the  Xa- 
tional Defense  Act  in  ISV^O.  It  has 
giveir  us.  for  the  first  time,  a  definite 
military  policy  carrying  into  effect  the 
principle  of  obligation  for  service  which 


principle  so  vital  to  tlu'  existenee  of  a 
democraiy  that  I'very  eitizeii  owi's  to 
the  Tie)niblic  wliic-b  protects  anci  shel- 
ters him  the  individual  si'rvice  whit-b 
the  Republic  needs  in  time  of  danger. 
The  almost  insurmountable  dil- 
ficulties  under  which  \\'ashinglou 
lali(n-e(l  durinir  the  "War  of  iIh'  I!i'\o1u- 


Ready!      Aim!      Fire! 

11  woundetl  :  the  eo>lly  mouth,-  of  de- 
lay endured  by  Scott's  army  before 
Mexico  City  becau.se  of  the  loss  of  short- 
term  men :  the  call,  under  a  law  sixty 
years  old.  for  seventy-five  thousand  vol- 
unteers for  the  limiteil  period  of  three 
months — far  less  time  than  it  takes  to 
train  a  man  in  the  riuliments  of  mili- 
tarv  service — to  meet  the  forces  of  a 
]iopu]ation  of  S.oOd.ddd  determined  to 
disrujit  the  Fnion:  all  these,  and  many 
more  examples,  bear  grim  witness  to 
the  want  of  military  policy  which  our 
nation  has  endured,  ami  to  the  costly 
inaiqilication  of  the  principles  for  na- 
tional defense  laid  down  in  the  Con- 
stitution bv  <nir  (.-lUiutry's   founders. 

We  have  realized,  for  the 
first  time,  in  the  Xational 
Defense    .Vet.   a    statement 
of      oui-      military      jioliey 
which    permits    fulfillment 
of   the   eonstiiutiomil   pro- 
vision  I'oi-  the  eoiiimon  de- 
fense   of    the   nation.      We 
know  that  a  nation  which 
is   constantly    in    arms.   (U- 
which    spi'uds    a    ]iredomi- 
nant   part  of  its  income  or 
resources     on     its     armed 
forces,  caimot  ])rogress  nor 
e\en   emhire  long.     But   it 
is   no   |,.ss  certain  tltat  an 
iniarmed     and    defenseless 
nation  oidy  invites  aggre.s- 
-ioii   and    ilisaster  through 
it>  incapabilitv  of  resisting 
the   imiiosition  of  an   alien 
will. 
It    is  olnious.  then,  that  while  a  na- 
tion must  bend  its  principal  effort  dur- 
ing time  of  ])eace  to  its  economic  and 
c(uumercial  development,  it  must  at  the 
-ame  time  make  adequate  ]u'ovision  for 
diverting  that  effort  to  its  own  defense 
when    such    a   need    shall    arise.      It    is 
CCoiiliinu-d  I'll  /-iij/i-   //()) 
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THE  GREAT  AMERICAN  CITY  OF  THE  FUTURE 

By 
JACOB  L.  CRANE,  JR. 

City  Planning  Engineer,  Chicago  Regional  Planning  Board 

F<*l''     'lii'i'''     llioiis^md     vcai->     -ival  'J'lic  -  rn\\  i  li  nf  i  h,-  hiIiiii-Iimii   ivMdciii  lal  |ir(i.2raiii   nf   hmdiii-;    fu'lds  ami  air  tur- 

(  itir>    have    a|]|H'aiV(l    at    -tratrnic  t,,\\n>    (lriiH.ii>i  i-ai,^     ih,.     tciidcniv     \«  iniiials  will   he  iicccssnrv. 

l'""it-^     111     \annus     parts     .d'     llic  ivsi,lrnlial    dcviil  lalizal  i.m.       'i'lir    nci  A    fartnr  of   tli..  -ivatt^'st   importance 

w..rl.l.      \1msi  ,d   11,,.,,,  |,a^..  ■! isaiipcarcd  result   is  lliat  tlir  l.TiitMi-v  aimiml  Clii-  ,„  ,|,i,  |-,-i,mal  .Icwldpnimt   is  the  ad- 

a-aiii.      \\l„.n    ^  u■^u■,\    I  n,,,,    t|„.   stand-  eago  is  luiildiii- up  rapidlv  and  that  the  vent    or   tlir    widi-   .lislrihution    .it   high 

I'""."  "'  ""niiah  rthriciil.  and  agrccahlc  rate  (d'  gmwth  (d'  thr  rit\    is  (hvliniiig.  tensidii  rlctric  power  at  low  rates  avail- 

einii'iinineiit  the)   have  all  heeii  failures.  With   the   iinli/.ali !'  th,'   ii,,i>t   mod-  ,,|,|,,   ,,,    ,,||   mitlvini,'   industrial  centers. 

Kiiormous  ,iumher>  of  pcopi,.  are  -ath-  crii    meaii>    of    i  ,ai,sportat  ion    and    dis-  The  iitilizal  ion 'of  niotor  trucks  over  a 

'■'■'■''   '■',i^'''l"''-  111   'Hi''>   !"'■  jMirposes  ,d  tnhiiti.in  .d'  eh.trieal   p,.wer.  an,!   with  |-,||iv   d,,\ ,.|,,|M.d    sv.steni  of  heavv  high- 

l"''"'''"""  ;""''"'"""•'■'■'■■  fon.riitration  the  applieaiioii  .d'  > i,l   n„„l..rii   uhas  „.avs.   alonu'   uitli   the   n.se  of  belt   line 

on  as  .small  an  aiva  ol    lami  a-  po>>,l,lr  ol  ntv  |,laiinin- an,l   Ian. I  de\  elopnieiit.  railroad.s.  will  make  it  possible  for  in- 

made  ettieirni  hiis,nes>  possihl,'  up  to  a  this   -muth   of  a    r,-i,,iial   eitv   around  dustries  to  decentralize,  that  is.  to  move 

e.^rtaiii   point.      Hut    m   r^rr^-  ease  u^rv-  Chieago    n,av    l,r   ,-nr,iiira-,.d    and    liaM-  their   operations   to   outlvinir  points   in 

eone.aitration    has    |n-odueed    muIi    .lis-  rne.l.    an. I    tli.^    iv.Miltant     n-i..iial    .itv  a  wav  that   is  m.t   teasihle  without  these 

agnvahl.'.    mil, ..alt  hi  i, I.    ami    nil  imat.dy  may    he    mini,     ni.nv    in^arlv    tli.'    i.l.'al  facilitii-s.      'I'h.'   svsti'in    .d'  super-iiower 

inefficient    ivs,,|i.    that    tli.'-ivat    .itH's  cmiimnnitv    wlii.  h     it     was    h.ip.Ml    that  distribution  fmni' .'ivat  .-.■ntral  stati.ms 

have  slack.'iyd    th.^ir  -r.iwtli.  .va^M   t.i  Chicago  might    h...  has    already    h.vn'   iiii.lertaken.       In    a 

grow,  an.l  idtimat.'lv  .1..  Iiiie.l.                           Thr    ivgi.mal    .itv   n{    th..    rutiiiv    as  comparatively  short  time  it  will  he  pos- 

'  1'    """'    ''"■    ''■'■"    I"''""'    ''"''■'•  .•oii.-.'iv...|     l.v    th..     l,'.-i..iial     I'lanning  sible  for  an'industrv  to  get  high  ten- 

''■'^''  11"'    '"■''ii   ■nailalil,.   tl,..   ini.aiis    l.,r  B.iar.l    will    ii.il    I,.,    a    s..li.llv    huilt    up  sion    power    at    low    rates    anywhere    in 

.ivmv.Hiiing     tli..s,.     .Iisa.l\aiitag..s:     \vr  ,,ity    with    a    IVw    parks    I.,    r..|i..v..    tli.'  the  Chicago  region. 

Iia\.'  ii.it    ha. I   th.'  t.i.iU    ( t  lansportati.ni  i-on'n'sti.m  ■    rallnn-     it    will    h.'   a    "r.iiin  'pi        .    '         ^         ■            ,                ,.      , 

,                   ■     ^-       ,  .                            I  ...n,_.,  11.111  .    lai.iii.    ,1    wn,    ii.    a    -Minp  j^  ^p    mcreasiim-     impoi-taii.i'    ol     the 

an.l  .■.iinmiinication     t.)  r.'ori;aii,/../ this.'  ol'    lift\-    to    on.'    hiin.l  iv.l    .•.. nniti.'s  , ..  ■              Vi   ■   .'                          ,•     *      ■ 

,■        ,              ,                 ,    ,        ■                 .  "1     II. i\     I III. II to iiiiiiiii,  (  hicac'o    .listri.-t    as    a    maniila.-tiirintr. 

.ities    i.i    ni.'et    n.u'iiial    liiiman    r.'iiiure-  ran'mi"-    in    ^i/e    Ir.nn    t.ai    I  lioii-.aii.l    t..  '       ■   i          i           i      .■    i          .           'i 

,,-■,,    ,,         1        ,     ,           I.  i.ui,_iii,_    III    .  i/t     II 1.11    iiioii,  ,111.1    1.1  .•omim-rcial.  ami   r.'si.l.'iitial  eenti'r  ami 

111. aits.     \\  ith  til.' ailveiil  ..I  rapi.l  trans-  one     lumliv.l    ami    lift\    th.iii<aii.l     .'a.h  ,i                ,i       ,•            i   *■        *         «              +■ 

,    ,^              ,     ■           !■   .       i'                                ..uii'ii...    .1 i.i\    1 1.. I..,  ,111.1.   .,1.11  t  III'  ii'r.iwtli  ol   jMiiuilation  t.)  a  hffiire  ot 

portati.in    and     imm.'.liat.'    .lire.-      .■.mi-  udfli    iis  ,.\vn    .Mi\cnini..nt    f.ir   loi--il    -il'-  .             i.-                 i        -Ji-      ^i 

'         ■     ,                                          II-                      lis  own    _.,\i  1  inn.  ni    loi    ,.i.,i,    ,ii  ten  .ir  t  w.d\  .■  milli.nipeople  withm  the 

inuui.ation     wr    .an     le.w     .l.'.-.'iitraliz.'  fairs    l,iit  all  iinitcl  li\   a   ioiiit  .■oiiiinis-  ,    ,                       ,■              -n            .      », 

.  1,111..  .Mil   ,1.1   . nil. 1. 1   ii\   .1  joiiii  .oniiiii,  ,,|,^j    1^^.,,    MviimMtions    will    en>ate    the 

oui   sijreat  iili.'s  .a.m'  mii.ii     .-ii'Li.'r  ar.'.as  <^n^■\     on     nl-iiinin"-     '11111     ili'\  .■liiiiiii..rit  t    ,•                             .    ,•     -i-  ■       ,•       . 

,.    ,■'     1          I                   ,                             .■  ^^"       "     I'l'iiiiiiii.-     'iiKi     .1' \.  lopm.  III.  |||,,,,-|    |,,|.    ,■,,,. ivati.imd    la.-iliti.'s    lar   lie- 

ot    land    ami    s.i    ihm.  n.-.'    .•.i,niiiiiiiit  i.'s  Th.'se   siM-.iii.l-ir\    ...hIits   will    I,.,    int..,'-  ,              ,             •          ■       1                      1  ■ 

,  ■  ,       -I,                '               .        I           ,     ,,.  '"'••-    ^ •">    '<iii'i>   " '     111"  I  von.l     ainthiiii:-     imauim'.l     up    t.i    this 

w  lil.-li  will  .ip.'rat.' .  .iini'iii.-nt   \  an.    .' li-  eonn.^et.'.l  hv  s\sti.iiw  ,n'  iniiiiniiiiiiar  ion  -.-i      ,.     '■    ,  .       '        •• 

•      ,,     ,         '      ,,                  ,  fonnnu.i  n\  s\sii  111,- iiiiiiuni.  aii.ni  jm,,,     |  |,,.  (•,„,!<(  .uinlv  lon^st  iireserves 

cieiitn  t.i  m.'.'t  til.'  n.irmal  r.'innrcm.'iils  ■^,-.A    transnorfation    far   .'\.i'.'.lin"-  anv-  ,•        ,       i-'              i        1  4.1 

,.       ■             II                  .-     .'        Tl      ,'                   II. in.  poll, ill. in    1,11    i\. 11.1111.^   .in\  ar.' a  mauiii li.-.'iit  a.  Iii.'\em.'nt  and  tliev 

ol  our  \an.'.l  liiimaii  a.'l  i\  it  i.'s.     I  li.'  In-  t  lin.i-  ima"-im>.l    s,,    far       Tlier.'  wi      he  1                                  11    ■                        f   ,'     i 

I          ,.      I                ,1            I     ,.  nil".-    iiiia_in..i    .o    i.ii.        iii.i.     win    .11  <||,,\v    up    \..,'\     w..||     111    a    nnn>    ot    look 

tlir.'   ni.'tr.ipolis   ..l    H,,'   w.ir.      we   ii.'  l.'\.'  re.mir.Ml     -i     ^vstnn     ,.(     lii,diw'iv<     with  ,.                      1,    '         1             1            .      i      ,.1  • 

-,,    I      .,    '                     ...          ,.  ,,,  .  n.piiii.i    ,1    .\~iiiii    01     iii;.iiw,i\-    Willi  Ciiiniv.      l!i,t    wh.'ii   the  whole  I  liicas;o 

will    lie   tl,.'   :;r.'at    r.'ui.ma     i-i    \'   .1      (     11-  tr'illi.'  ."ini.'itx-  l.'ii  or  ..v.'H  tw.'nt\-  tlin.'s  1           ,'            .-           .                 '   i 

,       ,   •      ,         ,       ,,           .,              ,,  ii'iiii'   i.i|i.i.ii\   1.1101  .\.ii  iw.iiix  inn..  I'l'mmi.  .'Mcminn:  Ir.ini  Kenosha  around 

eau'o.   .|.'\  .'l.ip.'il    iin.ler   tl,.'   i;,ii.  am-.'  o  .|<    ,.-i-|.'it    -is    tl,.'    li-illi.'   ."iiri.'it\-    of   tli.'  '  f .    ■        i            '      .    i'        t-      1     1               i 

,,■     ,.,'            ,,     ■        ,    ,,,                 ,,        1            -                         nam.    .,ip,i.,i\    01    III.  In  Klmn.  .\ui-ora.  d. ill. 't.  Kankakee,  and 

til.'   (   lii.aL;.!    Iii'vioii.-il        laniiiiiL:      r.l  nn's,.nt     lii'dnvM-    ~\<i.'iii        'I'li.'r.'    wil  -vr-   1'           ,■■        ■                1        n         j        1 

,'   ,     ,                 ;       I-                 ,             ,  pi.  Mill     ni_iiw,M     >\,i.in.        in.  1.     win  ^f|.•hll:an  (  it  v.  is  considered  as  develop- 

w1ii.li    lias    a.-    it>   .ili|.'.t  ,\e    th.'    iitiliza-  ],,,   thn ,'    four   tini.'^   as    n,aii\-    ra.lial  ■         ■'.             ■'      1              .    •    j                     /i 

,•,.,,•'..             I     ,,  '"    "I"'      '    '    "I    """■    ''     "'•"'^    111^-  into  a  siiii;le  ureal    inter-c.mnecteil 

tion  .il  mo. I. 'I'll  transii.ir  ,'1   loll  am    .it  i.'r  i',,iil<    fniiii    ih.'   .'in-   i.'iiici'     -in.!    tli.'i-.'  '■.■■'•hi                  1     ^         1 

,      I        ,.    I          t      ,'     ,          ,■               I                                i.niti.    .in.i    ni.i.  ,',.M',,„,al  .-itv  it    will   he  s.'.'ii  that  parks 

t.iols  .li    .i.'.'ciitrali/ati.iii     ..r  nr.i.  u.iiil;  wil     h.'  -111   .'l'ilioi"it.'  >\~t.'iii   of  cir.-nn.-  '  1     ,•           ' 

.,•■,-                              I                 ■  "1"   '"    '"1  'I'll""'"'    >\>i'ni   i.iim  .||,,|    |,,,.,,^t    iir.'si'fv.'s    .m    an    .'miruions 

tins  r.'-i.iiial  .ilv.  f.'i-.'iitial     r.ia.I-    ami     int.'r-t.iwn     r.ia.ls  .,1,.   ,,,,1  t    I  ,.,,„,  i,l,.,',.d 

I'.XcrVi'lli'     W  h.)     ;lskS     hllMSC         ;ll)'Hlt      ll  t],rMii..-li       t  1...       w  li.,I..       r,-..i.,n  l''i  It'll  KT 

franklv  kii..w>  that    th.'  pivs.'in   .-itv  ..f  „„,,,,, I, „  n-.v.' m     will    Icm.  ,.■„,',. Itv  ""'  '"■.-"'"'■''   1  I'lmn'i.^-  l">ar.l  aiitici- 

Cl,;,..,,;-,,    „    ,„,.    ,|„.    i,i,,.,,    ,.,„„,„„|,||,  nmi.'  tl,.'  p,ix.'n,.'nt>  will    li,n..  .-apa.itx  ,,;„,,,  th.'  r.'.'laination  .if  th..  Lak,'  M  ich- 

lli,,igo    i>    m.t    th.     1. 1.,il    ..11,11,1  iiiit\  r.„'  r.,„,'  1.1  six  ami  .'i-ht  lin.'s  .,f  tralli,'.  ,,,.,,,   ....,,,.,   |',,,,,,    r,,,,,,    K.-imsin   -ill   the 

■•th.' .Itv  ..I  -ar.l.'ii<.     thai   it  wa-  h..pcil  ,                    i    ,i               '             i           ii  i,i:aii  w.it.'i    li..nt    lioiii    l\eiio>iia  .ill  Iiu 

111..'            I                I      1          I  111     u.'ii.T.il     111.'    mam     ma. Is    will    pass  ......  .,,   M;,.|i;..'in   ('In        Tliis  will   h-ive 

w.iul.l    hull. I    up    h.'iv.       It    ha-    li.'i-.uii.                    ,                ,■       ,  i                 ,           ,        i  '  .M  i.  in.-.in  iii\.      ini>\Miiiia\i 

II           ■           I     .                                       I  n.'ar.    Iml     pr.'l.'ralil  \     mit    t  liroiiL:!,.    the  ,,,    i,,.    .,,.|..iniiilisli..il     In     hnildino-    land 

.-row.l.'.l.     ii.iis\-.    ilirtw    .'\|i.'ns,\.'.    ami  ...                              .     -          ,  ■   i       ,               ■,,  ,i.  .  .iiii|iiisii.  .i     .i\     nniiuing    laiiu 

llmillv.  -r.i--l\  in.'llic.'iit.  'I'li.'  .Ii-a.l-  "''  "1'  '""'i^-  'i"i'i  "'"''i  ''"'i'''  "'"  "iH  nit.,  th.'  lak.'  at  inanv  points,  ns  is 
vaiila".'-  ..f  r.'-i.l.'in-.'  in  tl,.'  .itv  aiv  ''.■  .1  ir.'.t  ami  .■.  ai  \  .'ii  i.'iit  .  .iiin.'.I  i.iii>  to  now  li.'ing  .l.ni.'  in  (  lii.ag.i  ami  H\an- 
demonstrat.'.l  hv  111.' liivat  till '  popu-  th.'^.'  in:iin  n.a.U.  .\  ii.'w  .svsteni  <if  stmi.  1 1  is  ]iossihl.'  in  this  wav  to  de- 
lation wlii.li  has  h.'.'ii  tlownmaml  wlii.li  i''i'li'il  bi,-liwavs  w.nil.l  also  h.'  r,'.|iiir.'d  v.'L.p  an  alm.ist  .-..111  inuoiis  lak.'  fr.mt 
continiii's    t.i    th.w    .nit    t.i    th.'    snhurhs.  I'i'"iii    su.  li    important    .listii.ts    as    th.'  park     on.'     hnmlr.'.l      inil.'s     h.ng.      lar 

That    imliistrv   ami    i-.i i.'iv.'   Inn.'   h.'-  Calniii.'t    in. Inst  rial    r.'gi.in.  givat.'r  ami    far   in.ir.'    iis.'ful    than   anv 

.-■om.'  iii.'lli.'i. ait    uithiii  th.'  ilos.'lv  limit           Th.'  rail  1  ran-poi'trt  1.111  liii.'>  into  the  other    iv.r.'at  i.uial    wat.'r    front    in    th.' 

up  s.'.'ti.m-  of  tl,.'  .-itN    ilM'lf   IS   pr.ix.'U  eitv    will     h.-    -iipplc nt.'.l     with     ii.wv  w.irl.l.       It    i>    fiirth.'r    aiiti.'ipat.'.l    that 

hv  th.'  mark. '.I    l.'ii.l.'ii.'V    h.r   imlust  ri.'s  Inn-  ami   pari  i.-iilarlv   with    h'.'.l.'r  liii.'s  a  t.ital  of  1  iMl.iHHi  .ir  .'\  .'u  •.'iHl.lKlil  a.-res 

an.l  .■.iinm.'r.  nil  lion-.'-  to  nio\c.iiit  ami  iva. -11,11-  out    to  all   part-  of  th.'  r.'gi.ni.  "1  h'r.'-l  pr.'-ei-\  .'miii.1  iiilaml  lake  piarks 

.■stahli>h      II. -w-      plant-      in      th.'      .nit.'r  In   tlii-    li.-l.l   als.i   th.'r.'   will    h.'  .■ir.-iim-  will    h.'    r.'.piire.l.      'I'h.'iv    aiv   ex.-elh'nt 

in.'trop.ilitan  aiva.     Th.'  I  r.'iii.'n.l..u>  in-  IVivntial     I     iiil.'i--tou  11     rail     transit  o|iiiortiiiiil  i.-s    h.r    ilcv.'l.ipni.'iit    .if    this 

.lu-trial  urowlh    111   th.'  (alnni.'l    r.'moii.  fa.-ilit  i.'>.      Th.'    aiiplaii.'s   an.l    p.issihlv  ehara.-t.-r     in     the     Kox     Lake    district, 

in    Ci.'.ro    an.l    .itli.r    w.'.-t.'rn    Mihnrli>.  th.'    .lirigihl.'    will    als.i    h.'    .'M.'iisiv.'lv  ahmg    the     Fox     River    from     Cary    to 

an.l    in    W'aiik.-gan.    illiist  rat.s    th.'   t.'ii-  us.'.l     f.ir    rapi.l    ami     light    transporta-  .\iir.ira.   along  the  Kankakee  Eiver.  in 

.l.'ii.-\-     f.ir     in.ln>trial     .l.'.-.'iitralizati.ni.  ti.iii.        .\     .-onipl.t.'     ami     .-.i-.ir.linat.'.l  1  Cmitiniird    on    page    ii-'l 
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FIRE  ALARM  SYSTEMS 


PART  I 


By 


CHARLES  A.  WHITNEY 

Engineer,  The  l^ational  Board  of  Fire  Underwriters 


SIXCE  early  times,  man  has  been 
devising  systems  to  quickly  trans- 
mit emergency  signals.  All  are 
more  or  less  familiar  with  the  fiery 
crosses  of  the  ancient  Scots,  the  smoke 
columns  of  the  American  Indian,  and 
with  semaphores,  drums,  and  watch 
towers.  It  is  not  our  intention  at  this 
time  to  go  extensively  into  the  history 
of  the  development  of  the  electrical  cir- 
cuit for  the  transmission  of  alarms  of 
fire ;  we  shall  confine  ourselves  mostly 
to  the  art  as  it  exists  today. 

The  invention  of  the  electric  tele- 
graph by  Samuel  F.  B.  Morse  in  1855 
was  followed  by  the  investigations  of 
Dr.  William  F.  Channing  of  Boston  and 
Professor  Moses  6.  Farmer  of  the  Uni- 
versity of  Maine,  who  invented  the  fire 
alarm  telegraph  circuit. 

When  the  Xational  Bi.iard  actively 
took  up  the  inspection  and  testing  of 
fire  alarm  systems,  beginning  in  1904, 
there  was  no  standard  fire  alarm  sys- 
tem, although  many  features  and  de- 
vices had  been  standardized.  The  manu- 
facturers aimed  to  please  and  would, 
and  still  do,  build  devices  to  suit  the 
supposed  needs  or  interests  of  the  vari- 
ous cities  or  of  the  officials  who  are 
charged  with  operating  the  fi.re  alarm 
systems.  Many  systems  were  of  the 
SKme  general  type,  allowing  for  differ- 
ences in  size,  yet  practically  no  two  of 
those  in  use  were  alike  in  all  respects. 
A  need  was  felt  for  some  standard  to 
which  inspectors,  city  officials,  manu- 
facturers, and  others  could  refer  when 
planning  new  systems  or  improvements 
in  existing  ones.  In  due  time  the  mat- 
ter of  standards  was  given  considera- 
tion, and  was  referred  to  the  Signaling 
Committee  of  the  Xational  Fire  Pro- 
tection Association,  which,  about  1908, 
produced  the  first  rules  and  regulations 
to  govern  the  installations  of  fire  alarm 
systems.  These  have  been  revised  sev- 
eral times,  the  last  revision  appearing 
in  192'2.  These  regulations  are  now  an 
important  guide  in  describing  the  func- 
tions of  a  iire  alarm  system,  and  are  at 
times  made  a  part  of  the  actual 
specifications. 

The  Xational  Fire  Protection  Asso- 
ciation says  that  a  fire  alarm  system  for 
municipal  purposes  should  be  so  de- 
signed, installed,  and  maintained  that 
"alarms  mav  at  all  times  and  under  tlie 


most  adverse  conditions,  lie  promptly 
transmitted  to  the  fire  department.  Td 
this  end,  attention  is  called  to  the  sup- 
reme desirability  of  providing  head- 
quarters which,  as  far  as  practicable, 
will  he  free  from  liability  of  damage  by 
fire,  either  from  internal  or  external 
causes :  of  installing  apparatus  suited 
for  promptly  and  correctly  transmitting 
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alarms,  but  which  will  lie  simple  of 
operation  and  easy  of  maintenance ;  of 
placing  all  wires  outside  of  buildings, 
as  far  as  practicable,  imderground ;  of 
having  frequent  and  systematic  tests 
of  all  apparatus;  and  of  having  in 
charge  i)f  such  systems  only  men  of 
known  judgment  and  ability."  To  meet 
the  iTii\iirt'uu'nts  of  various  .-^ized  cities, 
fii-c  aliii'm  systems  have  been  placed  in 
tliiTe  classes: 

Class  A. — Manually-o]ierated  Sys- 
tems: The  manually-operated  systems 
may  lie  iiseil  fur  cities  of  any  size,  and 
are  i-eqiiireil  when  seventeen  or  more 
li(i\  rircuits  are  needed,  or  when  four 
hundriMl  alai-ms  ai'i'  received  per  year. 
.\  nuuuial  system  is  one  in  which  the 
iiianiially-ii)ierat(Ml  faiilities  in  the  cen- 
tral    ulliee     reeei\e     signals    (in     audilile. 

\isual.  and  registering  devices,  and 
transfer  them  to  the  outgoiiig  circuits 
til  the  fire  station.  The  need  I'm-  a  man- 
ual system  iisiiall\'  nceiirs  wlien  a  citv 
reaches  a  pupiilatinn  df  alimit  lnO.iiOO. 
Tn  cilies  iif  tliis  size  it  is  nut  nneniniiiini 


to  i-eeei\e  simultaneiiiis  alarms  rnmi 
widely  separated  seetinns.  'J'he  manual 
reatiiri'  is  intended  as  a  means  nf  sepa- 
rating these  alarms,  thus  preventing 
the  loss  of  one  alarm:  to  handle  the 
inanv  features  incidental  to  the  moving 
of  a  large  ntimlier  of  fire  companies  at 
a  serious  fire;  and  for  testing  purposes. 
Class  B. — Automatic  Repeating  Sys- 
tems: An  automatic  repeating  s\steiii 
is  one  in  which  the  signals  are  aiito- 
niatieally  transferred  from  the  Im.x  ^■'n- 
iiiit  on  which  they  originate  to  all  box 
eireuits  and  alarm  circuits.     An  aiito- 

liLltie  system  is  required  fol'  s\  steins 
iieeiling  more  than  one.  and  less  than 
M'\enieen  box  eireiiits.  and  having  less 
llian  lour  hundred  alarms  jier  year.  In 
cities  under  KKi.iKIO  population,  there 
are    iisiiallv    nm    enough    alarms    and 

tllel'e  is  not  sutticiellt  tc-^ting  to  be  done 
to  call  lor  constant  attendance  of  an 
operator. 

(l.-iss  ('.  —  .Vutoiiiatic  \on-iv|ie.-itim; 
System-:  These  may  he  installed  in 
small  communities  needing  hut  one  lio\ 
circuit  and  a  \ei-\-  fe«'  boxes.  In  a  s\>- 
teill  of  this  t\|ie  oidy  one  cin-iiit  is  used, 
and  all  Imxe^  and  alarm  in>truiiient> 
aie  ciinne,-ied  in  series. 

There  are  certain  features  \\lii<li  are 
general,  and  may  lie  found  in  an\-  one 
of  the  three  t  vpes  of  Mstellis.  They  are 
boxes.  ci]-(-iiits.  wirim;.  circuit  protec- 
tion, current  -^iipplw  and  central  sta- 
tion building.  Starting  with  the  street 
lio.x  at  which  the  alarm  originates,  eacii 
feature  will  he  taken  up  in  turn. 

Tile  general  exterior  appearance  of 
tile  lii'e  alarm  liox  is  more  or  less  fam- 
iliar to  all.  Vw>\  there  is  the  outer  case 
oi-  shell  with  the  pointed  top:  second, 
the  inner  hox  enclosing  the  box  niove- 
ineiit.  I!riell\.  this  is  a  transmitter  with 
a  code  \vlieel.  dl'ixcn  liy  it  clock  move- 
ment, and  >o  connected  to  an  electrical 
circuit  that  it  transmits  a  jn-edetermined 
signal  over  the  circuit.  Boxes  now  in  use 
are  of  iliree  geiu'ral  types:  interfering, 
non-interfeiing.  and  successive.  These. 
lio\\e\er.  are  i|iiite  similar  in  certain 
characteristics.  They  mav  lie  eithei- 
spring-  or  weight-actuated.  For  sev- 
eral years  onlv  the  s]ii-ing-actuateil  tvpe 
of  box  has  been  manufactured  to  any 
extent,  although  a  few  weight-actuated 
boxes  ai'e  still  in  use.  Spring-actuated 
lioxes  may  he  of  either  unwound  or  pre- 
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wmuid  1V1H-.  Ill  tlif  ]nv-\V(Miii.l  lv|ic 
tlic  bii\  iiiiisl  lie  wdiinii  ii|i  nl'tiT  I'vcrv 
;ihiriii.  ill  iinliT  1.1  lu'  ready  hir  tin'  iir\l 
rail.  'I'll.'  jiiv-u.iiiiitl  ivpc  has  ill.'  a.l- 
xaiita,.;!'  lliat,  if  upcral  iliu'  :it  all.  f.^iir 
r,, nil. Is  iiiiisl  ciiiir  ill.  (Ill  th.'  .illi.T 
liaii.l.  It  iiiav  111'  run  ilowii  wli.'ii  ii.'.'.l.'.l. 
willi.iiil  waniill.u-  liciiij;-  ,ni\rii.  .'s|).'.ially 
if  ..r   ill.'  ii.iii-iiitcrrcriii.n-  ..r  Mi.c.'ssinii 

I\|.i'.     'I'll.'  n.M'iiiallv  iiii« 1.1  li.i\  iiiii.v 

sell. I  in  rr.iiii  ..ii.'  t.i  lour  num. Is.  ar- 
i-.inliim  1(1  li.iw  liar.l  tli.'  liaiull.'  is 
pullcl'.  If  the  per- 
son giving  the 
alarm  iiiiilerstamls 
ill.'  lu.'.liaiiisin.  Ii.' 
w  ill  ..f  .•.iiirse  s.'ii.l 
ill  111.,  lull  r.iur 
num. Is.      If  li.'  .I.M's 

lint       Ull.l.'lstall.l.     Ill' 

„  li  I  pn.l.al.lv  lie 
Miin.'ulial  .'Xelli'.l 
an. I  uiil  pull  It 
liar.l  i'ii.iii,i:ii  l.i  s.'iul 
III  llir.'.'  .u-  f.iUT- 
r.iiin.ls.  l-'.ir  the 
interr.'i'iiiL;  aiul  li.m- 
iiiti-rferm,^'  li.ixes. 
ihi'  imw.uin.l  Imx  ni' 
seet.ir  pull  typ.'  is 
geiieiallv  pn'IVrre.l. 
Fdi-  ~iicc.'ssi.iii  li.ixes 
th.'  pri'-w.iun.l  Imx 
with  tri,i;,evi-  pull  is 
^.'ii.'rally  pr.'IVrn'.l. 
'riie  si'.'l.u-  pull  oin- 
sists  (if  a  l.'V.T.  usu- 
ally ali.iul  I'.iur 
iiu'hes  l.iiig.  operat- 
ing tliviiugh  an  arc 
of  (10  to  !Hi  ih'grees, 
gen.'i'allv  in  a  \ert- 
i.al  plan.'.  'I'he 
trigg.'i-  pull  .-.insists 
..I'  a  >iiiall  hook  on 
har.  with  a  short 
iiio\.'m.'iit.  perlia].is 
oii.'-hal  I'  null,  wliieli 
siniplx  rel.'ases  an 
interi.ir  le\.'r  of  a 
pre-wiiiinil  ho.x.  The 
am. Hint  of  force  re- 
ipiir.'d  in  eitlier  case 
is  slight,  .s.i  that  a 
1(1  -  vear  -  ol.l  child 
i-aii  readil\  .iii.'rate 
eilli.'r  tv]i.'. 

'I'll.'  ai-.cpt.'il  staii.lani  type  .if  box 
sends  in  four  r.uiiiils.  Long  .'xp.'rieii.-.' 
has  .l.'t.'riiiiiii'd  that  tins  is  the  most 
sal  isfa.tory  ui.i\em.'iil  for  g.'ii.'ral  pur- 
pos.'S.  an. I  it  has  li.'.'ii  f.'.-.umu.'iid.'.l  li\' 
im.lei'u  riting  organizations  an. I  .ml.'r.'.l 
liy  state  liiir.'aiis  which  have  ma. I.'  r.'gii- 
lations  f.ir  lir.'  ahifiii  protection  of  fa.- 
t.iri.'s.  ,m1 Is.  liii>pitals.  ami  .itli.'i'  in- 
stil ul  i.uis.  Th.'  r.'as.iii  I'.ir  iiiultipl.' 
niiiii.l>  fi'.iiu  th.'  h.ix  i>  t.igi\e  M'l'ili.a- 
lion  of  th.'  >ignal  heiiig  r.'e.'i\.'.l.  .\ii 
operat.ir  .ir  lire  coiu|iaii\'  g.'iieralh' 
wait-     lor     th.'     r.'.'.'ipt     .if     th.'    s.-i- I 


r.iuii.l  li.'lur.'  iu.i\iiii;  to  re-iraiisiiiit  or  on  its  peripherv.  over  the  electrnal  eir- 
ri'spoml  1.1  lir.'s.  aii.l  when  there  is  a  .iiit.  For  fire  alarm  a])paratiis  the 
.lilV.'r.'ii.-e  hetw.'.'ii  the  lifst  and  sccomi  not. lies  are  usually  eiiual  so  that  to  a 
nniii.l.  till'  tlnr.l  r.uiiul  is  waited  for.  person  listening  to  the  i-.'i'.'i\  iiig  m.'eli- 
()iily    hox.'s    op.'i-at.'.l    .111    normally-      aiiisni.  signals  are  recei\.'.l   as  a  s.'ries 

(  liK.'.l  .iriiiits  ari' appro\.'.l.    <)h\ioiisl\.      .if  clicks  .u-  blows.     T i.'   looking  at 

oiil\  a  ii.iriiiall\ -ilos.'.l  iir.uil  .an  gi\.'  th.'  i-.'^istiT.  they  apjiear  as  a  row  of 
instant  noti.-e  .if  a  hr.'ak.  th.'  Ir.uihl.'  pumh.'s  .ir  dashes  on  the  tap.'.  When 
which  most  oft. '11  r.'iul.rs  a  ti'l.'-  gongs  .ir  sinailar  souii.ling  pi.'.-es  of 
graplii.'  .irciiit  iiiopcrat  i \  .■.  Mo.l.'rn  apparatus  are  eonneeted  to  th.'  circuit 
lire  alarm  .iniiits  n.'ii.ral  1  v  operat.'  t  lic\  are  st  ruck  at  regular  intervals. 
.Ill    a    normal    .ui'r.'nt    .if    not    .i\.'i'    |(Hl  "'Ij.i.al     nmi-interfei'enee""    or    "non- 

intiu'lVring"  puill  is 
pro. I II. •I'd  by  so  ar- 
ranging the  ]iull 
l.'\.'r  .11-  trigger  that 
alter  oii.e  pulling 
ami  I'.'l.'asing.  it  is 
iiup.issihli'  to  man- 
ipulate th.'  hail. lb' 
.If  trigger  >..  as  to 
inl.'ff.'ri'  with  the 
cl.i.'k-wiirk  lint  il  the 
liox  has  .■oiupli'teil 
its  .-y.-l.'  ..f  rounds. 
T.i  pr.i.liii-.'  n.iii- 
illti'l-rercllce  be- 
tween boxes,  there 
is  a.|.l,..l  to  the 
plain  box  a  mag- 
iietic  coil  with  arm- 
ature which  tends 
to  drop  whenever  a 
.•ircuit  is  opened, 
either  at  the  box  in 
which  it  is  in- 
stalled, or  at  anv 
other  point.  If  the 
opening  is  caused 
by  the  bo-\'  itself. 
1  li  e  n  mechanical 
in.ans  in  connection 
hold  the  armature 
up  so  that  the  box 
stays  ill  circuit.  If 
t  h  e  opening  is 
caiisi'd  by  another 
b.ix  on  the  circuit 
or  liy  a  break  in 
the  wire,  then  th.' 
armature  drops  ami 
till'  box  b. 'comes  in- 
op.'ralive  until  the 
lin-iiit  is  restoreil. 
This  prevents  the 
.ip. 'ration     of     t  li  .' 

milliaiup.'n's  ami  not  o\.'i'  (1(1  \.ills.  s.'i-.iiul  h.i\  winl.'  a  pre\"i.ius  box  is  still 
Th.'  plain  interlering  typ.'  of  b.ix  op. 'rating,  and  |in'vents  the  interfering 
..insists  .'ss.nl  iall\'  of  a  main  siiring.  of  signals.  (Jenerally  the  operating 
similar  In  a  il.i.-k'  spring,  trains  .if  lc\.'r  is  s.i  arrange. 1  that  wdien  the 
till'.'.'  or  four  gi'ar  wh.'.'ls  ami  .'scap.'-  armatiir.'  has  .lro]i|ie.l.  the  li>vei'  is 
m.'iit.  a  .'.1.1.' \\  h.'cl  atta.b.'.l  t.i  th.' shaft  citli.'r  l.i.isc  on  the  shaft  or  locked  in 
of  on.'  .if  th.'  g.'ars.  ami  hr.'ak-. •.uita.ts  place  s.i  that  it  cannot  be  opi'rate.l  .ir. 
op. 'fat. '.I  li\  th.'  iiiil.'  wh.'.'l.  wlii.'li  .ip.'ii  if  .ip.'iat.'.l.  will  jiro.luce  no  I'lV.'.-t. 
an.l  .los.'  an  .'l.'.tri.'  .ir.iiit.     Winn  lb.'  '•  I  list  an..'   min-intc'rferenci'"    iiiav    b.' 

I.'v.'i'  IS  piillc.l  .11-  th.'  trigi:.'r  r.'h'as.'.l.  ,,f  tw.i  kinds.  .Vcc.mling  t.i  its  con- 
tlii'  spring  or  w.'igbt  .-auscs  th.'  g.'ars  stru.'ti.m.  the  box  niav  be  positively 
of  th.'  cl.iclc  to  turn,  commiini.at  iiig  iion-inti'ifering  so  that  the  lirst  box 
th.'  m.itioii  to  th.'  .-.1.1.'  wheel,  whi.li  pull. '.I  will  hold  the  circuit  and  k.'cp 
r.italcs  for  four  nuin.l-  ami  semis  a  sig-  all  .itliers  .uit  until  it  has  finished  its 
mil    .'.irr.'.-p.in.ling   to    nolih.'s   or   t.'.'tb       cycl.'.  .ir  it   may  be  jiartially  non-inter- 
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fering  and  sur-cessivr  so  that  when  twn 
boxes  iUT  pulliMl.  the  one  first  gaining 
control  will  hold  until  the  completion 
of  one  round.  Then  the  first  box  of 
the  two  to  begin  the  second  round  will 
take  control,  and  so  on;  thus  the  box 
having  the  shorter  code  number  will 
generally  gain  control  at  the  end  of  the 
first,  second,  or  third  round,  and  send 
in  the  remaining  rounds.  This  in  some 
respects  is  an  advantage  in  that  it  gives 
the  fire  department  notice  that  two 
boxes  have  been  pulled. 

The  succession  box,  which  is  the  gen- 
erally more  acceptable  type,  has  in  ad- 
dition to  non-interference  a  mechanism 
so  arranged  that  a  second  box,  pulled 
while  a  box  is  still  operating,  will  be 
automatically  locked  out  until  the  first 
box  has  finished.  It  will  then  1)C  per- 
mitted to  transmit  its  signal.  This  ha,= 
lieen  carried  so  tar  in  some  types  of 
boxes  that  as  many  as  four  may  be 
pulled  nearly  or  quite  simultaneously 
and  they  will  all  come  in.  one  after 
another. 

The  break-contacts  of  fire  alarm 
boxes  are  an  important  feature. 
Formerly  many  boxes  broke  contact  by 
applying  one  side  of  the  circuit  to  the 
break-wheel  and  the  other  side  to  flex- 
ible metallic  fingers  or  brushes  which 
rubbed    against    the    periphery    of    tlie 


these  were  found  not  to  be  durable,  and 
were  accordingly  unreliable.  It  is  tiie 
practice  now  to  use  flexible  metallic 
fingers  having  silver 
pi.iint  contacts,  similar 
to  the  contact  points 
of  the  ^lorse  key  and 
ordinarily  known  as 
key  breaks.  'I'hcsc  arc 
arranged  so  that  cur- 
rent goes  rroiii  one 
s  p  r  i  n  g       linger      to 


l.ieing  opened.  \\'ith  this  type  of  door, 
the  turning  of  the  handle  may  be  made 
to  trap  the  releasing  mechanism  of  the 
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poses,  a  door  shunt  for 
protecting  the  interim- 
mechanism  frcun  light- 
ning   or    high-tension 
current,  binding  posts 
for    quick    connection 
of  the  circuit   wires,   and   sonictiiiies   a 
telephone  jack  for  the 
insertion  of  a  ])ortalile 
tele]ilione  set   into  the 
line. 

In  order  that  the  in- 
ternal mechanism  will 
lie  properly  protected 
from  injury  and  at- 
mospheric deteri(n'a- 
tion.  street  lioxes  are 
kej.t  locked.  In  order 
to  make  the  releasing 
iiiechaiiism  easily  and 
(|uickl\  available  to  the 
piililic.  various  types 
of  door  releases  have 
been  devised.  First, 
the  key  may  be  re- 
tained in  the  door  liy 
means  of  a  tra]i  lock. 
Second,  this  kev  may 
he  ]irotectcil  hv  a 
g  lass  giiai'd  u  Inch 
necessitates  the  break- 
ing of  the  glass  to  gain 
access  to  the  key. 
Third,  the  liox  may  Im' 
ci|iii|iped  whh  a  kev- 
less  iloor  wliicli  lias  a 
IcM'r  handle  on  the 
oiilside.  intended  to 
lie  luriieil  until  a  large 
liell  on  the  inside  of 
break- wheel  and  dropped  into  the  the  door  rings.  The  turning  of  I  he 
notches,  thus  making  the  code  signal,  handle  operates  this  gong  and  iioiiiies 
On   account   of   arcing,   corrosion,   etc.,      persons  in  the  vicinity  that   the  lio\  is 


J  „/  F,re  LnJeru 
approved    form 


Courlfiu  Ihe  Cameuell  Co. 
Pulling    the    hook    all    the    way    down    winds   the 
in   four    rounds   of    the    signal.      The    starting    lever 
ts   through   a   slot   in   the   inner    door. 

box.  or  tile  pei>on  may  ]iiill  the  hook. 
Fourth,  release  may  he  effected  by  a 
pull  handle,  in  which  the  trigger  is 
guarded  by  gla.ss  or  non-breakable 
glass.  A  strong  pull  on  the  handle 
gives  access  to  the  trigger. 

Xext  to  the  type  of  biix.  the  features 
of  conspicuousness  and  accessibility 
are  most  important.  It  is  a  frequent 
occurrence  that  the  average  citizen  does 
not  know  where  the  nearest  box  is  lo- 
cated or,  having  found  it.  how  to  o])er- 
ate  it.  Therefore  it  is  necessary  to 
make  the  boxes  so  conspicuous  that  the 
excited  person  whose  house  is  on  fire 
cannot  help  but  see  the  box  when  he 
approaches  it.  and  will  not  run  ])ast 
four  boxes  on  his  way  to  an  engine 
liouse,  as  has  happened  many  times. 
For  conspicuousness,  a  !)right  red  paint 
appears  to  fill  the  lull.  It  should  be 
applied  often  enruigh  to  kee]i  the  box 
hriglit.  AVhen  the  liox  is  on  a  ]iole.  a 
broad  liand  around  the  pole  is  neeilcd. 
as  from  some  directions  the  box  is  in- 
visible. In  oiu'  of  the  Southern  slates 
a  bright  yellow  is  coining  into  iim-  a<  a 
fire  alarm  box  paint.. 

.\iioilier  feature  thai  is  of  import- 
ance in  iliicklv  built  disiricts  is  a  red 
light  to  indicali'  box  location.  'I'liis 
need  not  be  directly  on  the  lire  alarm 
box  ])ost.  With  the  general  introduc- 
tion of  the  curb  electroliers  or  ""white 
way"  lighting,  it  is  siilficient  to  have 
a  red  globe  on  the  nearest  electrolier. 
Some  cities  have  put  a  red  hand  on  one 
I'Continiicd   on    /'«;/«'    /07) 
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THE  IMPORTANCE  OF  FINANCIAL  TRAINING 

By 
CARL  HEIM,  '09 


DON'T  bo  alarmed  if  sonifdiie 
shmiltl  come  to  you  in  the  hist 
semester  of  your  senior  year  an<l 
tell  you  that  your  chances  of  becoming 
an  engineer,  or  even  being  remotely 
connected  with  the  profession  are  less 
than  twenty-live  per  cent.  Most  of  us, 
upon  entering  college,  are  very  much 
inclined  to  believe  that  we  have  chosen 
exactly  the  line  of  endeavor  that  we 
wish  to  adhere  to  for  the  balance  of  our 
lives.  "We  spend  the  four  years  at  college 
pondering  a  great  deal  as  to  whether  we 
are  going  to  make  a  success  or  not  of 
that  particular  course  which  we  have 
selected,  ilost  nf  us  are  unmindful  of 
the  fact  that  what  is  more  important  to 
us  than  anything  else  is  that  our  col- 
lege training  is  really  only  the  gi'ound 
work  for  the  education  and  experience 
which  is  to  follow:  and  that  it  will  be 
equally  invaluable  ivuardless  of  what 
our  field  of  endcav(u-  may  be,  if  we 
lav  that  foundation  properly,  and  pro- 
cure the  profits  from  such  a  course  that 
any  good  educational  training  will  give. 
1  believe  it  was  Dr.  Frank  Crane  who 
made  the  statement,  that  a  well  edu- 
catcil  man  is  not  (me  who  knows  a  great 
deal  and  caiTJes  a  veritable  encyclopae- 
dia of  facts  around  with  him,  but  one 
who  is  able  to  classify  his  knowledge: 
one  who  is  able  to  Imow  what  be  should 
\\n\i'  in  his  mind,  and  wliai  lie  sliould 
not  :  and  also  one  who  is  in  a  position  to 
know  exactly  where  to  get  facts  and  lig- 
nres  when  he  needs  them.  Most  of  us 
forget  how  to  integrate  and  dilTci-entiate 
after  being  out  of  school  for  a  number 
of  years,  but  the  power  to  solve  prol)- 
lenis.  whicli  we  acquired  when  we  were 
wrestling  with  calculus,  always  stands 
one  in  good  stead  in  a  business  career 
no  matter  what  particular  commercial 
enterpi-ise  we  are  engaged  in. 

.\ltbo\igh  the  needs  of  the  present  ilay 
make  it  practically  a  paramovmt  neces- 
sity for  the  .young  man  who  wants  to 
forge  to  the  front  among  his  fellows  to 
specialize  in  his  training  and  pick  out 
some  particular  field  which  he  believes 
to  be  bis  own,  nevertheless,  I  feel  that 
we  can  perhaps  overdo  this  to  a  certain 
extent.  Thus,  as  we  develop  into  busi- 
ness men,  we  might  be  very  efficient  in 
a  sales  capacity,  engineering  capacity, 
or  in  a  manufacturing  capacity,  but 
k-now  nothing  at  all  of  tlie  credit  side 
of  business,  or  the  financing  of  a  busi- 
ness enterprise,  i>r  our  (jualifications 
might  be  just  the  reverse. 

It  is  not  the  pur])ose  of  tliis  short 
article   to  deprecate   the   value   of   spe- 


cialization of  study  ill  a  \ery  delinili 
mannei-.  il  i>  inli'iided  as  a  warnini;  to 
the  young  man  who  iiiigbt  be  so  ovi'r- 
zealous  in  the  course  wbieb   lie  is  pur- 


suing as  to  entirely  neglect  and  disre- 
gard the  essential  complements  to 
the  technical  training  which  he  is 
procuring. 

There  is  a  very  vital  need,  it  seems 
to  me,  for  engineers  to  know  something 
aliout  economics,  currency  and  finance, 
capital  requirements  of  corporations, 
and  good  banking  practice,  in  order  to 
broaden  the  scope  of  their  qualifications, 
and  better  fit  them  for  the  executive 
positions  in  business  which  a  great 
many  of  our  technical  college'  students 
are  bound  to  attain. 

I  have  spent  a  good  deal  of  tiiiu'  in 
the  past  IT)  years  with  nuinufacturers, 
engineers,  builders,  nu:'rchandisers.  and 
men  who  were  '"hewing  right  to  tlu' 
line.""  I  have  discovered  that  a  very 
large  percentage  of  men  with  whom  1 
have  come  in  contact  have  been  able, 
very  able,  in  their  particular  field,  i.  e.. 
they  were  very  expert  engineers,  or 
gifted  in  advertising  and  merchandis- 
ing their  products,  oi'  showed  unusual 
ability  in  constructing  industrial  plants. 


oi-  i-.iiiid  produce  the  best  articles  in 
their  line  of  business  by  reason  of  verv 
modern  e(pii])ment — but  I  have  found 
almost  all  of  the.se  men  in  industry  woe- 
fully lacking  in  their  capacity  to  coor- 
dinate their  abilities  in  their  special 
line    of    Inisiness,    with    fjood    financial 

prilrlii  r. 

if  we  are  entering  the  connnercial 
world  with  the  purpose  of  becoming  suc- 
cessful, we  must  achieve  something 
whether  we  are  in  the  business  of  build- 
ing bridges,  operatinsf  a  foundry,  run- 
ning a  ]>rinting  plant,  or  selling  kitchen 
stoves.  .-Vnd  success,  in  the  business 
sense,  is  to  conduct  an  enterprise  in  a 
manner  that  will  show  a  profit  at  the 
end  of  a  given  period.  In  my  years  of 
contact  with  business  institutions  that 
have  become  "'sick"  financially,  I  have 
learned  facts  that  would  be  of  imusual 
assistance  tor  the  average  college  man 
to  consider,  and  to  apply  as  a  test  as  to 
his  own  ability  in  this  direction. 

An  engineer,  with  a  highly  special- 
ized training,  developing  into  a  manu- 
facturer, a  head  of  a  construction  cor- 
poration, a  builder  or  even  remaining 
as  a  technical  engineer,  is  very  prone  to 
pay  too  much  attention  to  his  special 
art  to  the  detriment  of  his  business 
education  and  skill.  In  over  25  of  the 
last  30  large  industries  which  I  have  ex- 
amined in  order  to  avert  what  seemed 
like  bankruptcy.  I  have  found  such 
characteristic  ailments  as  the  following. 
1.    Concern  never  had   any  kind  of   a 

cost  system. 
8.    Anioimt    of    inventory    wholly    dis- 
proportionate to  the  needs  of  com- 
pany. 

3.  Credit  system  handled  in  such  a 
loose  manner  as  to  caiise  wholesale 
losses. 

4.  Head  of  the  cor]ioration  knew  only 
the  selling  and  manufacturing  end 
of  the  business :  never  bothered 
about  financial  end  :  left  that  to  his 
bookkeeper. 

."i.  Owner  was  a  mechanical  genius — 
could  manufacture  his  product  on 
a  "production  basis"' — spent  more 
than  .")  years"  possible  profit  to  get 
on  a  production  basis — then  over- 
produced because  he  was  not  in 
touch  with  the  financial  condition 
of  the  country — and  failed. 

Ti.  High  grade  engineer  operating  a 
chain  of  plants,  spent  all  available 
borrowed  money  to  install  machin- 

iConlinurtl    oil    t'iun-    n.'i 
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TRANSMITTING  EQUIPMENT 

FOR  RADIO  TELEPHONE  BROADCASTING 


PART  I 
GENERAL  TRANSMISSION  CONSIDERATIONS 

By 
EDWARD  L.  NELSON,  '14 

Electrical  Engineer,  the  Western  Electric  Company 


OXK  (if  the  iniist  reiiiarkaiiK'  iii- 
ilustrial  developiiifiits  of  recfnt 
times  is  the  ailvent  of  Eadio 
Teleplione  Broadca-sting.  -n-hich  within 
three  short  years  has  arro\TO  into  a  mat- 
ter of  national  importance,  supportmg 
an  industry  that  is  a  veritable  infant 
prodigy.  That  a  tremendous  popular 
enthusiasm  for  this  new  art  has  been 
aroused  cannot  be  denied.  Xo  better 
evidence  is  availalile  than  the  fact  that, 
in  the  face  of  an  economic  outlook 
which  is  indefinite,  to  say  the  least, 
some  five  hundred  stations  are  now  in 
operation,  many  of  them  representing 
investments  of  tens  of  thousands  of 
dollars. 

Several  factors  have  ap]iarently  con- 
tributed toward  this  rapid  growth.  In 
the  early  stages,  no  doubt,  the  novelty 
of  the  experience  was  of  considerable 
importance.  The  discovery  of  the  pos- 
sibilities of  this  modem  "magic  carpet" 
exerts  a  powerful  stimulative  influence 
upon  the  imagination  which  is  not 
easily  forgotten.  The  fact  that  radio 
presents  qualities  which  render  it  ideal 
as  a  hobby  has  also  undoubtedly  aided. 
There  are  few  fields  in  which  equallv 
satisfying  results  can  be  obtained  at 
the  expenditure  of  so  little  effort  and 
expense  while,  on  the  other  hand,  con- 
sistently g(jod  performance  demands  a 
high  degree  of  skill  and  more  or  less 
elaborate  equipment  so  that  interest  is 
likely  to  be  sustained.  A  more  import- 
ant element  than  either  of  the  forego- 
ing, however,  is  believed  to  be  a  keen 
appreciation  on  the  part  of  an  increas- 
ing proportion  of  the  public  of  what 
radio  is  and  mav  become  a,<  a  medium 
of  education  and  entertainment.  The 
already  demonstrated  possibility  of 
establishing  direct  personal  contact  with 
the  world's  most  gifted  minds,  of  hear- 
ing the  greatest  artists  and  the  most 
renowned  musical  organizations,  of  sit- 
ting at  the  banquet  table  with  leaders 
in  every  field  of  human  activity,  of  fol- 
lowing athletic  events  of  national  in- 
terest in  distant  cities,  play  by  play,  to 
be  granted  all  of  these  privileges  with- 
out leaving  one's  own  fireside  consti- 
tutes an  appeal  which  even  the  imper- 
fectiiins  and  mismanairement  attendinLT 


the  establishing  >>(  a  m/w  industry  can- 
not destroy. 

On  the  basis  of  this  analysis  the 
fundamental  requirement  to  be  met  by 
a      broadcasting     equipment      liecomes 


Mr.    Edward    L, 


Waicrn  EUcInc  Co. 
Nelson. 


clearly  detiued.  As  the  author  ha,~ 
pointed  out  in  a  recent  paper  before 
the  Institute  of  Radio  Engineers,  it  is 
obvious  that  the  public  in  listening  to 
the  voice  of  the  great  arti.it  desires 
above  all  a  natural  and  faithful  repro- 
duction. The  slightest  change  in  tone, 
any  embellishment  incidental  to  the 
transmission,  is  a  handicap  against 
which  the  industry  must  contend.  It 
is  possible,  even  probalde.  as  radio  pro- 
ducing teclinique  becomes  more  highly 
developed,  that  systematized  distortion 
may  become  one  of  the  recognized  de- 
vices of  the  studio  director.  For  the 
present,  however,  perfect  imagery  is  the 
goal,  and  development  in  the  immediate 
future  depends  upon  how  nearly  it  can 
be  attained. 

Of  tlie  two  pi-inci]ial  typrs  <if  mate- 
rial to  be  transmitted,  speeili  and 
musie.  the  former  ]iroliabh-  pi-cscuis 
tile     llll^n■    ditTirtllt     priililcui.        On     :u- 


ciiunt  nf  its  extremely  complicated 
nature,  the  transmission  of  speech  with 
the  utmost  fidelity  and  naturalness  is 
an  undertaking  requiring  thorough 
understanding  and  a  highly  developed 
teclinique.  There  is  reason  to  believe, 
however,  that  the  general  transmission 
requirements  for  the  two  classes  of  ma- 
terial are  not  essentially  different  and, 
in  view  of  tlie  important  part  whidi 
musical  entertainment  is  playing  and 
will  probably  continue  to  play  in  all 
broadcast  programs,  it  is  thought  to 
be  advantageous  to  define  these  re- 
quirements in  terms  of  music. 

Experience  indicates  that  for  the 
successful  transmission  of  music,  con- 
sideration must,  in  general,  be  given  to 
frei|ucncies  up  to  .5.000  cycles  per  sec- 
ond and  down  to  at  least  50  cycles  per 
second.  The  upper  limit  mentioned 
(.5,000  cycles)  lies  somewhat  above  the 
range  of  most  musical  instruments,  but 
it  is  nevertheless  essential  that  the 
transmission  band  of  the  ecjuipment  ex- 
tend to  some  such  value.  Tone  qual- 
ity, that  c-haracteristic  l)v  which  the  ear 
distinguishes  between  the  note  of  the 
jiiann  and  the  lianjo.  or  between  that 
iif  the  viiilin  and  tlie  flute,  is  a  matter 
of  overtones  in  varying  amplitude. 
Xaturalness  in  transmission,  therefore, 
requires  that  these  hariuonies  be  repro- 
duced. Further,  it  has  been  shown  that 
the  higher  harmonics  contribute  mate- 
rially to  the  artistic  effect.  Musical 
"lirilliance"  is  apparently  merely  a  mat- 
ter of  their  presence  in  pro]ier  |)ropor- 
tion. 

The  lower  end  I  if  tlie  fre(|uency  i-auge 
is  cif  even  greater  importance,  or  per- 
haps it  may  more  properly  be  said  that 
it  apjiears  to  be.  since  difficulty  is  usu- 
ally encountered  in  obtaining  satisfac- 
tory transmission  for  the  lower  regis- 
ters. One  of  the  most  common  criti- 
cisms of  present  day  radio  equipment, 
and  probably  of  the  ph(Uiogra]ih  as  well, 
is  tliat  it  discriminates  markedly  against 
the  liass.  The  lower  limit  that  has  been 
iiieiitioned  (50  cycles)  is  of  no  jieculiar 
signifiiance  but  liappcns  to  be  a  ]>oint 
upciii  witicli  attention  is  focused  at  the 
pi-rsciit  stage  (if  the  art.  In  ecrlain 
txpi-s   iif   iiHisi:-.    in    partiiidai'.   that    of 
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the  pipe  ciriiiin.  rdiisiilcriilil  v  \<>\\rr  liv- 
(picii(if>  nciir.  Thr  liinihininital  of 
ccrlaiii  n(  thr  priTLissiun  in>I  niiiicnt.-. 
Ii'>t;ilii\-  tlif  lia<>  (Iniins,  i>  alsci  iniili. 
low. 

'I'lii'    lait    lliiil    -oi r   ill,.   I,,, I,-   ,,|' 

rrl-taill     Ill>lrillllcl11~     lie    olltsiilr    ol'     llic 

rrrcpifiiiy  li.ind  lor  \\  liicli  I  he  appaialiis 

is     (Ifsicjlll'll      lloo      llol       IllVCSSillllv      piv- 

crllldi'  sali>fa.  Inn  1  raiiMrii-Moii.  It  is 
a  ivniai-kalilc  rirnuiisiaiui'  that  in  cit- 
tain  .ax'-  the  fundamental  and  lower 
o\el-loin'>  may  lie  entirely  suppressed 
uilli.Mit  appreeialile  cliaiiuv  in  pitch  and 
with  \ery  little  elianu'e  in  i|Ualilv.' 
'I'liis  phenomenon  is  altriluited  to  the 
production  of  suhjective  tones  due  to 
the  non-linear  characteristic  i>{  the  ear. 
To  wliat  extent  it  can  he  dependi'.l  upon 
to  facilitate  tran.smission  of  tlic  louci- 
frequencies  is  proldematical.  It  would 
appear  to  promise  little  relief  in  so  far 
as  tile  percussion  instruments  an-  con- 
cerned since  in  that  ca.se  many  of  the 
overtones  are  not  true  harmonics,  a  lad 
which  may  explain  the  ditiiculty  ii-ualU 
experienced  in  reprodueinf;-  tlie  druiii>. 
On  the  other  hand,  this  action  prohaliK 
accounts  for  the  surprisingly  good  pei- 
forniance  of  certain  apparatus  and  ren- 
ders it  ditKcult  to  name  witii  complete 
assurance  the  lower  freipiency  limit  re- 
quired for  satisfactory  transmission.  It 
will  he  interesting  to  watch  the  develo],- 
luent  of  ]iractices  with  respect  to  this 
point  as  the  art  pi-ogresses. 

A  second  important  characteristic  of 
musical  transmission  is  the  rane-e  in 
volume,  \\liich  for  certain  classes  of 
nnisic  nuiy  represent  a  jiower  chan.uc 
in  a  ratio  of  as  great  as  lOO.OOii  to"l. 
Orchestral  and  pipe  organ  numlMT>  are 
particularly  noteworthy  in  this  respect. 
Volume  is  of  especial  im]iortance  from 
an  engineering  point  of  view  in  that  it 
determines  the  load  conditions  umler 
which  the  ecpiipment  will  he  opeiatcd. 
As  hroadcasting  transmitters  are  now 
de.signed.  the  factor  which  deteriuiuc> 
their  useful  output  range  is  distoi-tioii. 
The  point  at  which  distortion  heconies 
objectionahle  under  increasing  load  is 
generally  ipiite  clearly  defined,  being 
followed  li\  a  more  or  less  aliiaipt 
change  in  (piality.  The  phemnncnon 
is  usually  the  result  of  the  jieak  alter- 
nating grid  voltage  in  some  one  of  the 
amplifier  stages  exceeding  the  ])olanz- 
ing  voltage  in  the  iiositi\e  jionion  of 
the  cycle  or,  during  the  iugati\i-  swing, 
mcuimntarilv  interru|iting  the  jihite  cur- 
rent. In  either  case,  the  wa\e  form  of 
the  transmission  is  modified  hv  the 
peaks  being  flattened  on  one  ,n-  hotli 
sides,  and  to  the  listener  the  music  ap- 
ears  to  break  into  a  jiimlile  ,,{  harsli 
noise.     On   account   of   ii>  nature,  ihis 

'A  paper  by  Mr.  H.  Fletcher,  describing 
this  ty]ip  of  pheTioiueiion,  is  in  jirepara- 
lion. 
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clbn-l    iia>  1- e   io  lie   kii..wii   a~  "over- 
loading." 

It  is  evident  that  if  the  volume  is  to 
\ary  in  a  ralio  ajiproaching  that  men- 
tioned fiu-  many  musical  numbers,  the 
average  will  have  to  be  set  at  a  rela- 
ti\el\-  low  le\el  in  rirder  to  ])reveDt  over- 


Thi.s  thorough,  i/rt  hnmlifnll  ii 
siniplf,  trnitment  of  fh'  n;jiiirr- 
mi'nts  of  radio  tfli'phonr  /r,iii-<iiiiy- 
sion  could  rome  from  tlic  iim  ,if  im 
one  who  hns  not  hmi  intiiiinlrhj 
ronnrctcd  villi  thr  cml  iitimi  ,,( 
hrondcaxting  riiuipnu  nt.  Ilrcniisc  irr 
l-)unr  that  frrrj/oiii  irhu  hns  nud 
this  iirtirlc  iroiilil  J  lire  to  Inioir  more 
iiliout     its     (iiithor.     Till':     Alf.Morii 


iiiioiit     Its     iintlior.      1  III':     Alf.Moi 

ExCtlXEER   tllkcs  ptroslirr    In    jirrsrn 

iiifi  a  brief  sketch    of  Mr.   Xilsoii 
career. 

Edward    L.    Xelson     received    hi.<: 
Bachelor   of   Science   deqree   at     ' 

„,^,,,.      T.,„t:t..i  .      „J      -r  .'i    .  -7 


"i-frtfty*  'jj  I'tK/of  iirf/if_t:  ut  .  [  r~ 
•our  Institute  of  Technoto</i/  in 
JOIJ,.  For  the  next  three  i/ears  he 
was  Elecirical  Insprctor  with  the 
Pullaian  Coiiijiaiii/  at  Chlrai/o.  en- 
teriii;/  the  Euqinerri aij  Depa rt iiient 
of  the  Wisteru  Etertrie  Cnnipaa,/  in 
Xrw  Yorl,-  ill  lun.  Ten  nmnlhs 
lotrr  he  iras  released  In  Ihe  ,/nrern- 
niriil  as  a  teehnical  e.rjiert  in  Ihe 
Xarol  Department.  I,ein;/  stationed 
ill  Eiii/land.  Here  ]ic  imrl-rd  mi 
radio  'teh'phone  installations  in  the 
irar  tone,  part iriilarlp  in  Kinnnlion 
leith  snhinariiie  ihasrrs.  Darimi 
this  time  lir  ir,is  commissioned  a 
lieiilrnanf  in  the  Xaral  Uesrere 
Force.  In  Jiili,.  11)10.  he  nlnraed 
to  Xew  Yorl  and  re-rnlered  the  eiii- 
/'/'!//  of  the  Western  Electric  Com- 
pany, being  .stationed  at  Deal  Beach 
experimental  station.  Here  he 
irorked  for  tiro  i/rars  on  sliip-lo- 
shore  radio  tcleplioni/.  .^iV/t  /.O.'/ 
Mr.  Xel.^ion  has  been  in  the  hihora- 
tories  of  the  ]Ye.^tern  Elertric  Coin- 
panil  at  J,n.l  West  .■^trerl.  Xew  Yorl.- 
where  he  has  hern  in  rhan,r  of  a 
group  whirh  has  drvrloprd  thr  prrs- 
rnt  liiprs  of  broadrastinq  trans- 
m  itirrs. 

Thr  seroiid  and  final  iiislnllment 
of  Mr.  Xelson's  arlirlr.  in  whirh  hr 
irill  drsrritir  a  liipr  of  tiroadeasling 
rqaipmrnt  leliirh  has  found  e.rten- 
sire  appliration  in  radio  stations 
fhroiiqholil  thr  roiintni.  will  be  pub- 
lish rd    in    thr    Mail    issar. 


loading  during  fortissimo  passages.  In 
general,  this  will  result  in  weaker  sig- 
nal- at  receiving  stations  and  bring 
about  a  decrease  in  the  effective  range 
of  the  e(piipment.  The  practice  has 
uniwn  u]i.  therefore,  of  manually  c<m- 
irolling  the  \iilume  by  adjusting  the 
aiiKuint  of  amplification  emploved  so 
that  wliile  consideration  is  given  to  the 
demands  of  musical   interpretation,  the 
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volume  is  held  within  couMderahh 
narrower  limits,  jierhajis  not  greater 
than  100(1  1,,  1.  While  such  practice 
admittedly  precludes  a  really  natural 
ivpi(jiluction,  experience  has  iudicale(| 
that  this  di.serepancy  is  hkjiv  than  com- 
pensated for  bv  the  resulting  overall 
impro\cnieiit  in  general  transmission 
conditions  and,  as  a  matter  of  fact,  the 
\ohime  \arialion  experienced  with  most 
-iiidio  music  falls  veiy  nearly  within 
t  111-  narrower  range. 

i-'iom  another  point  of  \iew,  tlie  \iil- 
miie  range  is  of  further  importance  in 
thai  It  determines  the  permissible  noise 
levels  in  the  various  apparatus  units. 
At  numerous  points  in  the  system  slight 
variations  in  the  electromotive  forces 
of  batteries  or  generators,  mechanical 
vibration,  induction  from  adjacent  cir- 
cuits, variable  leakage  paths,  and  simi- 
lar phenomena  introduce  disturbances 
which  appear  as  noise  accompanying 
the  transmi>sion.  It  is  obvious  that  if 
this  noise  is  not  to  be  objectionable  it 
must  be  kept  well  in  the  background. 
In  other  words,  its  level  must  be  low 
with  respect  to  the  minimum  value  at- 
tained by  the  transmission. 

One  of  the  most  maligned  and  least 
understood  objects  in  the  broadcasting 
world  today  is  the  '■microphone,"  In 
all  pojiular  discussion  this  device  is  re- 
L;arded  as  the  prime  offender  in  case  of 
]ioor  transmission,  and  as  the  secret  of 
success  if  satisfactory  results  are  at- 
tained. It  is  a  significant  fact,  however, 
that  before  modulation  actually  occurs, 
the  output  of  the  telephone  transmitter 
or  microphone  is  often  passed  through 
as  many  as  seven  stages  of  amplification 
in  which  the  power  is  increased  several 
million  times.  That  such  a  feat  is  ])os- 
sible  at  all  is  a  glowing  tribute  to  pres- 
ent day  aiii]iHfier  teclmique.  and  this 
fact  should  he  given  due  weight  when 
passing  judgment  on  the  microphone. 
At  the  present  time,  the  carbon  trans- 
mitter is  more  generally  emploved  on 
account  of  its  considerably  better  effi- 
ciency. Xo  device  has  yet  been  jiro- 
diiced.  however,  which  is  capable  of 
meeting  the  rigormis  transmission  re- 
(|uiremcnts  with  an  efficiency  at  all  com- 
parable with  that  of  the  type  of  trans- 
mitter now  employed  for  ordinary  com- 
mercial service.  For  broadcasting  ap- 
plications, a  three  stage  amplifier  is 
usually  provided  for  use  with  the  car- 
bon transmitter  and  an  additional  two 
stages,  making  a  total  of  five,  for  the 
condenser  transmitter.  .V  second  ad- 
\antageous  feature  of  the  <-arb<m  trans- 
mitter  is   its    relali\i'ly    low    impedance 

which  is  of  the  order  of  •_' .hms.  This 

cliaractt'ristic  makes  it  possible  to  sepa- 
rate the  instrument  from  the  amplifier 
by  distances  of  several  hundred  feet 
without  expei'iencim;-  seriiuis  transmis- 
sion losses  .ir  trcuiblc  due  to  inductive 
disturbances. 

I  Continued    on    f'aqe    lOQi 
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RECENT  SUCCESSES  OF  THE  DEPARTMENT 
OF  ARCHITECTURE 


Till-"  pnifjress  of  the  Depavtincnt 
nf  Architecture  since  liUT  to  its 
present  standing  is  somewhat  of 
a  work  of  marrel — from  ol)sciirity  to 
the  nation-wide  reputation  of  a  depart- 
ment that  ranks  with  the  hest  in  the 
country.  This  statement  is  suhstan- 
tiated  by  achievements  of  our  grad- 
uates, not  only  in  offices  as  designers, 
practical  men,  and  superintendents, 
but  in  competition  with  the  graduates 
of  the  biggest  and  oldest  national  in- 
stitutions. 

These  dreamed  of  and  coveted  honors 
came  as  a  result  of  the  inspiration  of 
the  high  ideals  of  our  faculty.  The 
search  for  truth  and  beauty  was  not 
the  work  of  one  man  but  the  aim  of 
the  whole  department.  The  opportu- 
nity came  for  this  imsatiated  desire  for 
achievement  when  our  Seniors  joined 
the  Beaux-Arts  Instittite  in  Xew  York. 
This  meant  national  competition,  co- 
operation, atelier  spirit,  and  a  friendly 
rivalry  that  calls  for  the  best  effort  on 
the  part  of  the  students  and  tlie  pro- 
fessors. 

Our  first  attempt  at  a  national  honor 
came  when  Leland  C'ardwell  successfully 
completed  the  preliminary  three-day 
sketch  of  a  small  to-mi  plan  for  the 
American  Academy  at  Rome  Scholar- 
ship. He  placed  second  in  the  finals, 
losing  by  a  rate  to  a  former  'iogist." 

We  entered  into  "Beaux-Arts"  work 
in  the  fall  of  19-20  and  were  rewarded 
in  the  first  attempt  with  a  second 
medal,  won  by  Theodorus  M.  Hof- 
meester.  Many  other  medals  followed 
and  in  the  fall  of  1921  Rudolph  Xedved 
won  the  first  prize  in  the  Warren  Prize 
Competition.  This  seemed  to  give  new 
impetus  to  the  work  of  the  department 
and  a  new  spirit  was  initiated,  fostered 
bv  the  strong  personality  of  our  good 
Patron,  Edmund  S.  Campbell.  William 
O'Connor  and  Joseph  Karlson  passed 
the  entrance  examination  of  the  Ecole 
des  Beaux-Arts  in  Paris,  which  is  a 
great  honor  since  there  are  about  six 
hundred  aspirants,  from  which  only 
forty  are  chosen.  Harry  Bieg  and  I. 
Jerry  Loebl  were  excused  from  the  First 
Preliminary  of  the  national  Paris  Prize 
Competition,  which  is  open  to  every- 
one. In  the  meantime.  Rudolph  Xed- 
ved won  the  foreign  traveling  scholar- 
ship of  the  Chicago  Architectural  Club, 
amounting  to  one  thousand  dollars. 
BietT  iind   Loebl   successfullv  completed 


By 
RUDOLPH  J.  NEDVED,  '21 

Of  the  Department  of  Architecture 

the  tweuty-fiiur-hmir  esi|uissi'-esquisse 
of  the  Second  Preliminary — always  a 
plot  plan  or  small  tovni  layout — third 


Mr.    Otto  F.    Ccrny. 

and  first  respectively.  This  placed  two 
Armour  men  out  of  five  in  the  finals, 
in  which  Bieg  placed  second,  with  a 
first   medal.    a"nd    Loebl    tliird.    with    a 


second  medal.  .\t  about  this  time, 
news  reached  tlie  department  that 
George  Conner  placed  first  in  the  en- 
trance esquisse-esquisse  of  the  Ecole  des 
Beaux-Arts  in  Paris. 

In  the  fall  of  lie.':',,  otto  F.  Ceruy 
became  a  candidate  for  the  Le  Brun 
Scliolarship.  He  is  a  man  who  must 
be  lauded  for  his  determination.  After 
graduation  the  fascination  of  academii' 
work  held  him  and  he  completed  all  of 
the  Class  "A"  problems  for  a  period  of 
two  years.  During  this  time  he  held 
the  position  of  chief  draftsman  in  the 
office  of  S.  S.  Beman.  It  seemed  that 
disappointments  only  made  him  work 
harder  and  at  the  time  of  his  prize  he 
was  also  a  candidate  for  the  Paris  Prize. 

The  Le  Brun  Traveling  Scholarship 
was  founded  by  Pierre  Le  Brun.  The 
Xew  York  Chapter  of  the  American  In- 
stitute of  Architects  are  the  trustees 
of  the  scholarship.  The  prize  of  four- 
teen hundred  dollars  is  awarded  by 
competition  to  some  deserving  and 
meritorious  architect  or  architectural 
draftsman,  between  the  ages  of  twenty- 
three  and  thirty,  resident  in  the  United 
States,  to  aid  him  in  paying  the  ex- 
penses of  a  European  trip  lasting  not 
less  than  six  months.  The  successful 
competitor  must  have  had  at  least 
three  years  of  active  ju'actice  nr  three 


Perspective   of    Mr.    Cernys   d 


n    Scholarship. 
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years"  einplnymeut  as  an  arcliiteotural 
draftsman.  Ho  is  rpcominendccl  ami 
nominated  bv  a  member  of  the  Insti- 
tute. The  drawings  are  to  be  judged 
by  a  jury  of  at  least  three  architects, 
wliii  :n-('  ill  11(1  way  i-onnected  \v\\\\  iiny 
schdol  III-  atelier.'  The  seholni-shi|i  is 
meant  to  suj)plement  school  or  olliee 
e\|)(>rienee  by  travel.  It  is  evident  that 
the  eonipetitors  have  had  enough  train- 
ing. Iidlb  academic  and  practical,  tn 
make  a  \ery  interesting  and  highly  tln- 
ished  eiimj)etition.  This  cdntesl  is 
watched  closely  by  the  members  (if  the 
S(ieiet\  (if  the  .\merican  Institute  (d 
.\reliileet>.  \vh(i  are  the  nidst  pi'diiiinent 
men   (if   the   pr(ifessi(in. 

The  selidlar-hip  was  bax'd  (Hi  a 
■■pi-aci  ieal  prdlilem.""  tbe  ptdgram  (if 
wliicb  read.  "'.V  ]ir(isper(nis  eit\  (it  frdiii 
loil.lillll  Id  l,"i(l.lll)(l  pcipiilatidu  has  xdled 
the  tiinds  necessary  for  the  cdiisli-ne- 
tidii  (it  a  readjustment  centre,  t'dr  mili- 
tary and  ci\ilian  neiird-psvehiat  ne 
cases,  to  be  erected  as  a  war  iiieiiKirial."' 
Althotigh  the  size  of  the  prdjeel  \\as 
confined  to  a  given  ]il(it  dl'  giiiiiiid.  cdii- 
sideralile  latitude  was  granted  in  tbe 
matter  nf  grouping  (if  the  varidiis  units 
of  the  institution.  The  Imilding  was  td 
contain  among  other  things,  a  sales 
room,  offices,  a  small  ward,  and  work 
rooms  to  accommodate  about  one  hun- 
dred men.  who  were  to  be  trained  in 
such  (ieeii|iat  idiis  as  woodworking,  shoe 
repairing.  Iiddkbinding.  and  cement  and 
pottery  work.  .Miove  all  things,  it  was 
essential  that  the  building  he  df  Udii- 
institntional  type  and  clieerful  and 
human  in  character. 

Otto  F.  Cerny  was  gi\i'n  the  prize 
lieeaiise  Ilis  drawings  slidwed  a  thor- 
(iiigli  appreciatidii  df  the  requirements 
(if  the  pi'dgram  as  written  and  as  in- 
ferred. Ilis  presentation  was  uniform 
and  Ilis  solution  logical,  straightfor- 
wai'd.  and  picturesque.  The  jury  gave 
pniper  cdusideration  to  the  records  of 
i|ualillcatidn  filed  bv  the  c(iin|ictitor  as 
Well  as  td  the  cduiparative  excellence 
df  the  drawings  sulimitted.  In  working 
u]i  this  prohlt'm  a  great  atelier  s]iirit 
was  shown  and  many  contrilnited  to  its 
success.  The  candidate.  hdwe\er.  was 
the  master  of  ceremonies,  as  it  was  he 
who  was  respdusible  for  thi'  final  ex- 
pression of  the  pi-dlilcui.  ('crny  sailed 
for  England  dii  the  t weiity-tlrst  of  May 
and  since  then  has  cdxcreil  llelgium. 
France,  ( '/,eelio-Sld\  akia.  ,\iisiria.  Italv, 
^roriicco.  and    Spain. 

The  time  was  Udw  I'ipe  fdr  (Uir  great- 
est honor,  the  Paris  I'rize. 

Harry  Kurt  Bieg  is  a  Chicagd  prod- 
uct— a  graduate  of  Lane  Tech  High 
School.  He  came  to  Armour  Tech 
where  he  shiiwed  unusual  aliility  and 
a  Wdllderflll  clldice  df  seleelidU  in  de- 
sign, lie  became  aeipiaiiiti'd  with  the 
liiiriiliam  Lihrarv  earl\'  in  his  cdurse 
and    knew     manv    Sdliit  iciis    (if    existiuir 


llllll(llllg^  (ir  ■"l'>eaii\-.\rts"  jirdblems 
iVir  e\ery  |ir(ililem.  Hieg  took  his 
stu(_lies  M'l'v  seridush'.  bis  amazing  grit 
and  perseverance  winning  admiration 
from  his  friends.  lie  was  always  loyal 
1(1  his  friends  and  xcry  dependalile. 
Hetwceu  Ilis  ,liiiii(ir  and  Seiiidr  vears 
lie  >pelll  li\e  lIKUIllls  ill  (leriliauy. 
France,  and  Italv.  He  caiiie  back  td 
his  SeiiKir  \car.  Iire(l  with  the  spirit  df 
the  Old  \\(irl(l.  and  bis  remarkalile  rec- 
(ird  dding  r>eau\-,\rts  Oesign  prdhleins 
gave     him     sulheient     pdints     td     rank 


Harry     Kurt    Bieg. 

Pans    Prize    Competition. 

among  the  fifteen  who  were  excused 
from  the  First  Preliminary  of  the 
Paris  Prize  with  four  or  five  medals  to 
his  credit.  His  first  failure  in  the  Paris 
Prize  Competition  only  made  him  more 
dctermincfl  than  ever  and  in  his  sec- 
ond trial  lie  won  with  ease. 

The  Paris  Prize  of  the  Society  of 
Beau.\-Arts  Architects  is  a  national 
fompetition  for  the  purpose  of  choos- 
ing a  schdhir  to  pursue  his  studies  as 
a  guest  df  the  French  Government  in 
the  First  t'lass  of  the  Ecole  des  Beaux- 
.\rts  of  Paris  for  two  and  one-half  years. 
The  society  [irovides  three  thousand 
dollars  (which  i>  ddiiated  by  members 
of  the  sdciety  and  friends)  for  living 
and  traxcling  exiienses  during  the 
]ieri(id.  The  Paris  Prize  Competition 
is  open  to  all  citizens  of  the  Ignited 
States  under  twentv-seven  years  of  age. 
It  is  ciinsidered  the  most  iniiiortant 
award    in   architecture   in   the  cduntry. 

The  First  Preliminary  is  a  twelve 
cdiisecutive  hour  rendered  sketch. 
under  supervision,  of  a  small  building 
or  of  some  decorative  interior.  Five 
competitors  are  selected  from  these 
hundreds  of  sketches  by  a  jury,  to  enter 
the  Second  Preliminary  Competition, 
along  with  those  exempted  from  the 
First  Preliminary  owing  to  their  ]irc- 
\ious   (pialifical  idU    in   the   finals  df   the 


Paris  Prize  or  liigli  standing  in  the 
H.  .\.  1.  1).  competition.  Class  "A." 

The  Second  Preliminary  consists  of 
a  twenty-four  consecutive  hour  sketch, 
under  supervision,  of  a  small  town  or 
large  building  plan,  showing  the  com- 
petitor's knowledge  of  the  theory  of 
planning. 

Five  competitors  are  chosen  from 
these  twenty  to  twenty-four  to  enter 
the  Final  Competition.  These  five  men 
are  required  to  make  "esquisses,"  under 
supervision,  for  a  problem  in  advanced 
design  in  thirty  consecutive  hours,  in- 
dicating the  preliminary  solution  of 
the  problem  which  is  to  be  developed 
in  the  next  ten  weeks.  If  the  prelimi- 
nary scheme  is  abandonded,  the  finalist 
is  given  an  Jiors  rancours  (out  of  com- 
petition ). 

The  linal  drawings  are  made  liy  the 
individual  in  New  York,  Imt  before  this 
he  is  allowed  outside  help  and  criticism. 
This  is  where  all  the  fraternal  and 
loyal  spirit  of  the  school  comes  forth. 
In  Xew  York  and  other  eastern  cities, 
the  ateliers  have  big  conclaves  and  stu- 
dents pledge  their  help  to  the  finalist 
with  a  resolution  that  he  will  be  sent 
to  Paris.  The  scheme  is  studied  and 
restudied,  turned  backward  and  for- 
ward, and  all  other  possible  schemes 
are  studied  and  weighed.  As  the  time 
is  shortening,  the  best,  simplest,  and 
most  orderly  solution  is  growing  and 
giving  place  to  doubt  and  chaos.  One 
actually  sees  the  building  in  its  beauty 
and  solidity.  All  bend  their  efforts  to 
clear  little  difficulties  and  to  put  the 
drawings  in  shape  to  .send  the  compe- 
titor to  New  York.  Here  he  is  assigned 
a  loge,  where  he  is  left  alone  to  trans- 
fer the  drawings  to  the  final  paper  and 
present  the  problem  to  the  best  advan- 
tage. Then  the  great  suspense  of  the 
judgment — possibly  failure,  perhaps 
success. 

The  ]>rograni  for  the  seventeenth 
Paris   Prize  ( 'dmiietitidii  wa^ 

A  Transportation  Institute 

■•.\  capitalist  wild  has  amassed  a  large 
fdrtime  in  the  manufacture  of  niachin- 
erv  used  ill  transportation  has  always 
bad  more  than  a  monetary  interest  in 
the  subject.  He  believes  that  quick 
Iranspdil  is  a  civilizing  influence  and 
alsd  that  it  is  possible  that  imiKirtant 
advances  made  in  the  means  of  inter- 
cdinmimication  between  the  pcdjdes  of 
the  world  may  lessen  the  likelihdod  of 
great  eoiiliicts.  He  has  seen  the  im- 
iiieiisc  a(l\ance  made  in  certain  branches 
of  MieiKc  (luring  the  late  war.  which 
was  due  to  the  disinterested  co-opera- 
tioll    of   xiellt  i,-l>. 

■•With  all  tlii>  ill  mind  be  wishes  to 
a>sciiilile  a  representative  group  of  in- 
xcntiirs  and  scientists  including  chem- 
ists, phvsicisls.  engineers,  electrical 
iCi>i:liin(cd   on    tiiiir    i('~ ' 
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THE  ARMOUR  ALUMNUS 


PROF.  J.  C.  PEEBLES,  Editor 


The  annual  mid-winter  biUKjuet  of  tlie 
Alumni  Association  was  held  on  .lanuaiy 
21,  at  the  Auditorium  Hotel,  Chicago. 
About  2.^0  graduates  and  former  students 
were  present,  which  is  the  largest  mid- 
winter meeting  that  we  have  ever  had. 
The  class  of  1904  made  the  best  showing, 
with  an  attendance  of  seventeen  out  of 
a  graduating  class  of  thirty-two.  After 
twenty-two  years  this  class  showed  an 
attendance  of  better  than  5(1  per  cent,  a 
record  for  other  classes  to  shoot  at. 

Our  alumni  trustee,  Mr.  R.  M.  Hender- 
son, was  present.  This  was  the  first 
opportunity  that  many  of  the  members 
had  had  to  see  him  since  his  election  to 
the  board,  and  all  were  very  much  in- 
terested in  hearing  him  speak.  He  had 
nothing  of  importance  to  report  in  his 
capacity  as  trustee,  no  recent  meetings 
of  the  board  having  been  held.  Mr. 
Henderson  is  very  optimistic  about  the 
future  of  Armour  Tech,  and  alumni  may 
rest  assured  that  they  are  well  repre- 
sented  on   the   board   of   trustees. 

The  principal  address  of  the  evening 
was  by  President  Raymond.  He  told  the 
boys  something  about  the  work  that  is 
going  on  at  the  Institute — of  the  activi- 
ties of  professors  and  students,  ^lany  of 
the  members  of  the  faculty,  he  said,  are 
devoting  themselves  to  certain  special- 
ized lines  of  study  and  work,  and  are 
becoming  recognized  as  experts  in  their 
special  fields.  All  this.  Dr.  Raymond 
thinks,  makes  the  professor  a  better 
teacher,  and  at  the  same  time  gives 
A.  1.  T.  an  opportunity  to  be  of  service 
to  engineering  and  industry  in  this  com- 
munity. 

Mr.  O.  A.  Rochlitz.  president  of  the 
association,  asked  that  each  class  elect 
a  secretary  to  work  with  the  general  sec- 
retary in  endeavoring  to  build  up  the 
membership  of  the  association.  All  men 
who  have  been  students  in  good  standing 
for  one  year  are  eligible  to  full  mem- 
bership, and  many  such  former  students 
can  be  brought  in  with  a  little  work.  It 
is  hoped  that  the  class  secretary,  co-oper- 
ating with  the  members  of  his  own  class, 
will  be  able  to  accomplish  much  in  build- 
ing up  our  association. 


One  of  our  recent  graduates.  Mr.  E.  O. 
Pierce,  '24,  is  with  the  Ohio  Inspection 
Bureau,  with  headquarters  at  Columbus. 
This  is  practically  in  the  center  of  a 
great  industrial  region,  which  is  prob- 
ably destined  to  become  one  of  the  great- 
est manufacturing  districts  in  the  world. 
We  are  pleased  to  present  below  a  brief 
article  by  Mr.  Pierce  on  the  Ohio  Power 
Company  and  its  system  of  superpower, 
the  development  of  which  is  just  getting 
under   wav. 


THE  OHIO  POWER  COMPANY'S 

SUPERPOWER  SYSTEM 

By  E.  O.  Pierce,  '24 

Superpower  seems  to  have  come  to 
stay.  Of  the  various  projects  involving 
the  linking  of  generating  stations  into 
chains  of  superpower  lines,  one  of  the 
largest  is  that  of  the  Ohio  Power  Com- 
pany, a  subsidiary  of  the  American  Gas 
and   Electric   Company. 


This  system  serves  one  of  (he  largest 
industrial  centers  in  the  country,  namely, 
northern  Ohio.  Coal  mines,  steel  mills, 
potteries,  glass  factories,  brick  plants, 
foimdries,  rubber  plants — such  basic  in- 
dustries are,  and  will  be,  served  by  this 
new   power   project. 

But  neither  the  new  plant  which  we 
are  to  describe,  nor  the  system  of  which 
it  is  a  unit,  is  phenomenal.  The  plant 
is  a  large  one.  efficient,  ui>to-date,  and 
carefully  designed.  The  system  is  one 
of  several  superpower  systems  in  oper- 
ation today.  The  significance  of  the  new 
plant  is  that  it  is  one  of  the  initial  steps 
in  a  great  industrial  expansion  involving 
the  entire  G-rcat  Lakes  nectioii  of  the 
Middle  West.  A  Great  Lakes— Ocean 
waterw^ay  is  coming — is  sure  to  come. 
And  with  it  will  come  an  industrial  ex- 
pansion of  this  territory  so  phenomenal 
in  extent  as  to  have  never  been  equalled 
Nor  is  the  Ohio  Power  Company  the  only 
large  concern  to  forsee  and  prejiare  for 
this  event.  The  Ohio  Bell  Telephone 
Company,  another  leader  in  the  field  of 
public  service,  has  forseen  it  through  the 
medium  of  its  Plans  Department,  and  is 
arranging  to  meet  the  demands  it  will 
impose.  No  doubt  still  others  anticipate 
this  event  and  are  i)reparing  accordingly. 
Philo  Station  is  one  of  three  similar 
plants  in  construction  or  being  plaimed. 
Others  are  to  be  located  at  South  Bend 
and  Fort  Wayne.  Indiana.  When  com- 
pleted the  sui)eri)Ower  line  is  to  reach 
through  to  Chicago  from  Windsor,  W.  Va. 
The  Philo  plant  is  located  on  the 
Muskingum  River,  about  60  miles  east 
of  Columbus.  Ohio,  near  Zanesville.  It 
is  of  the  sectional  type,  which  will  em- 
body, when  all  units  are  installed,  an 
ultimate  capacity  of  210,000  kv-a.  Its 
present  capacity  is  70,000  kv-a.  in  tw'o 
35,000-kv-a.  steam  turbo-generator  units. 
Current  is  generated  at  11,000  volts  and 
is  transmitted  at  132,000  volts,  although 
plans  provide  for  transmission  voltage  of 
220.000  with  the  completion  of  the  i)Iant. 
Three  Westiiighouse  and  three  G.  E. 
1.5.000-kv-a.  single  phase,  oil  and  water 
cooled  transformers  raise  the  potential 
from  11.000  to  132,000  volts.  General 
Electric  IS.i.OOO-volt,  oxide  film  lightning 
arresters,  and  135,000-volt.  300-ampere 
circuit  breakers  protect  overhead  equip- 
ment. About  9  per  cent  of  the  present 
capacity  will  be  used  in  the  station 
auxiliary  equipment.  The  full  capacity 
of  the  station  will  be  utilized  at  least 
imtil   four  units   are   iilaced   in   service. 

Under  conditions  of  maximum  capacity 
this  plant  will  consume  about  l.'>0i)  tons 
of  coal  daily,  obtainable  within  a  radius 
of  10  or  l.">  miles.  At  present  a  large 
proportion  of  the  coal  used  is  transported 
down  the  river  on  barges,  from  points 
within  10  miles  of  the  plant.  Current  is 
in  turn  used  in  the  mines  from  which 
the  coal  is  obtained.  A  singular  feature 
is  the  ample  provision  for  coal  storage. 
Wet  storage  capacity  is  300.000  tons,  and 
dry  storage  capacity,  100,000  tons,  which 
means  that  the  plant  could'  run  at  maxi- 
mum cajjacity  for  9  months  with  coal 
from    storage. 

Crushed    coal    is    used     (with     present 

equipment)     in    six    140il-hp.      B.     &     W. 

(Coiiliiiucd    on    I'age   9.S'; 


"US  ENGINEERS  DON'T  NEED 
NO  ENGLISH" 

During  an  open  hour  a  number  of 
Soiihomores  are  gathered  in  Chapin  Hall 
drafting  room,  making  more  or  less  suc- 
cessful efforts  to  solve  some  problems  in 
the  next  day's  calculus  lesson.  So  far  as 
unit  output,  that  is,  problems  solved  per 
student,  is  concerned,  a  ■'math  bee"  like 
this  is  usually  productive  of  better  re- 
sults than  when  the  work  is  done  indi- 
vidually. Everybody  has  all  the  easy 
problems,  but  nobody  has  the  hard  ones. 
These  are  solved  only  by  the  solitary 
thinker,  undisturbed  by  the  rabble.  Frorii 
a  "bee"  like  this  the  gang  gets  more 
honey  than  it  deserves,  while  the  thinker 
very  likely  gets  stung. 

Suddenly  one  student,  having  collected 
his  unearned  increment  of  honey,  slams 
his  book  shut  and  rises  from  his  chair 
with  an  air  of  finality.  "I  certainly  hate 
these  kind  of  problems,  and  1  ain't  going 
to  waste  any  more  of  my  time  on  them." 
In  addition  to  an  erroneous  estimate 
as  to  the  value  of  his  time,  this  young 
man  is  guilty  of  two  assaults  oil  the 
mother  tongue.  One  is  an  inexcusable 
solecism  often  used  by  those  who  should 
know  better:  the  other,  a  plain  vulgarism 
never  heard  among  cultivated  people. 
S|)eech  like  this  is  the  despair  of  the 
teacher  of  English.  The  lad  may  know 
every  rule  in  the  gi-ammar.  and  can  cor- 
rect his  errors  when  they  are  called  to 
his  attention,  but  still  he  continues  to 
make  them.  It  is  the  result  of  slovenly 
mental  habits  usually  formed  very  early 
in  life  from  bad  examiile  at  home  or 
elsewhere.  Against  such  a  heritage 
school  and  college  struggle  in  vain. 

In  the  recitation  class  in  i)hysics  sits 
a  young  fellow  who  is  finding  the  course 
in  engineering  a  bit  too  much  for  him. 
He  has  been  struggling  desperately  to 
retain  his  footing  amidst  a  flood  of 
physics,  mechanics  and  mathematics,  but 
he  is  being  carried  slowly  beyond  his 
deiith.  He  has  tried  to  solve  iiroblems 
involving  zero  and  infinity,  but  he  feels 
that  he  cannot  master  ail  that  lies  be- 
tween— certainly  not  in  a  single  semester. 
When  the  professor  suddenly  shoots  at 
him  the  question.  "What  is  a  vacuum?" 
he  dives  like  a  frightened  teal  into  the 
flood  of  facts  about  him  and  conies  up 
with  this:  "A  vacuum  is  where  nothing 
fills  all  space." 

Here  is  a  lad  who  knows  iiractically 
nothing  about  what  he  is  asked  to  define, 
and  of  course  his  answer  is  meaningless. 
If  one  would  speak  or  write  clearly  and 
convincingly  on  any  subject  he  must  firsi 
make  himself  complete  master  of  that 
subject.  The  change  from  a  mental  to 
a  spoken  pictui-e  is  seldom  accomiilished 
with  an  efficiency  of  one  hundred  per 
cent:  there  is  nearly  always  a  loss  in 
the  transition.  If  the  mental  picture  is 
not  clear  and  distinct  the  spoken  or  writ- 
ten likeness  is  very  likely  to  be  nothing 
but  a  blur.  Sometimes,  of  course,  a  very 
clever  speaker  who  has  only  a  superficial 
knowledge  of  his  subject  can  trace,  in 
beautiful  words  and  phrases,  a  feathery 
arabesque  which  is  highly  entertaining 
to  his  hearers.  They  admire  his  artistry 
but    they    carry   away   with    them   no   en- 
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during  memory  of  wliat  he  said.  For 
most  of  us  preiisf  knowledge  is  the 
great  prereciuisite  without  which  clear 
written   expression    is   imiiossible. 

The  class  in  valve-gears  has  jiisi  fin- 
ished a  written  lesson  in  which  this 
question  ai)|)eared:  "Describe  the  con- 
struction of  an  eccentric  on  a  steam  en- 
gine and  explain  its  function."  Later. 
as  the  professor  is  reading  the  papers, 
he  finds  this  answer  to  the  question.  "An 
eccentric  is  a  thing  on  the  shaft  of  the 
engine  to  move  the  valve  with.  It  is  held 
oil  with  a  striii  of  metal  in  a  slot,  or  with 
a  bolt,  and  it  slips  around  as  the  engine 
linns.  If  it  slips  too  far  the  engine 
st(i|)s  or  runs  away,  as  the  case  may  be." 

'I'lie  professor  is  in  a  tolerant  frame 
of  mind,  and  he  recognizes  the  germ  of 
an  idea  in  what  the  student  has  written. 
He  reads  the  answer  several  times,  but 
finally  more  in  sorrow  than  in  anger,  he 
ajiplies  the  blue  pencil,  thinking  as  he 
does  so:  "Such  an  eccentric  never  was 
on  land  or  sea."  Stripped  of  its  poetic 
expression  and  reduced  to  the  language 
of  the  engineer,  the  professor's  comment 
simply  means,  of  course,  thai  such  a  de- 
vice was  never  used  in  siatiouary  or 
marine   practice. 

In  addition  to  very  meager  informa- 
lion  on  liis  snli.iecl.  this  student  lacks  the 
mechanics  of  adecjuate  expression,  the 
words  and  phrases  in  which  to  clothe  his 
ideas.  An  eccentric  might  have  been 
called  a  device,  a  piece  of  mechanism,  a 
part  of  the  valve  gear,  but  "thing"  is  not 
very  expressive.  He  has  not  learned  that 
a  strip  of  metal  in  a  slot  is  a  key,  and 
instead  of  bolt  he  means  set-screw.  His 
ideas  as  to  how  the  eccentric  slips  are 
entirely  chaotic  and  the  whole  diction- 
ary  would   not   hel|)   him   here. 

An  iiiadeiiuate  eqtiiiiment  of  words  is 
a  common,  but  not  serious,  cause  of  poor 
speaking  or  writing.  It  is  not  serious 
because  it  can  be  overcome,  and  usually 
is  if  one  is  observant  in  reading  and  in 
conversation.  Seeing  and  hearing  words 
used  correctly  can  hardly  fail  to  increase 
the  vocabulary,  exceiit  in  the  case  of 
those  hopelessly  unobservant  and  lazy. 

Several  students  are  just  about  to 
leave  the  main  building,  their  minds  in- 
tent on  lunch  at  the  fraternity  house. 
One  of  their  number,  however,  declines 
to  go  with  them,  and  turns  towards  the 
Library.  "No  lunch  for  me  today,  fel- 
lows; I  must  finish  these  notes  and  get 
them  in  to  the  professor  of  cold  storage 
by  one  o'clock,  or  I'll  flunk  the  course." 
So  he  goes  to  the  Library  and  writes 
frantically   during  the  noon  hour. 

When  the  lu'ofessor  reads  these  notes 
jjiepared  by  the  lad  with  the  high-speed 
pen.  his  eye  falls  upon  this  sentence: 
"Cold  storage  has  made  it  possible  to 
freeze  meat  and  is  responsible  for  tlie 
high  price  of  eggs." 

In  the  course  of  his  lectures  the  pro- 
fessor had  stated  that  mechanical  re- 
frigeration and  cold  storage  had  made 
possible  the  frozen  meat  industry,  as  a 
result  of  which  almost  the  entire  world 
had  become  a  jiossible  market  for  fresh 
meats  prepared  in  America.  Later,  in 
discussing  some  of  the  economic  results 
of  refrigeration  and  cold  storage,  he 
pointed  out  that  it  had  greatly  reduced 
the  seasonal  jirice  fluctuations  in  many 
commodities,  notably  eggs,  by  providing 
a  market  in  times  of  large  production, 
and  a  source  of  supply  when  production 
is  low.  Out  of  these  two  unrelated  ob- 
servations of  the  lecturer,  the  studenl 
had  evolved  (Uie  i-ather  remarkable  sen- 
tence. 

a\'iiiiiiu,-(i  ,-ii  t^'iif  I'll 
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water  tube  boilers,  and  two  ."il)U-hp. 
re-heat  boilers,  all  e(iuii)])ed  with  Cox 
chain  grate  stokers.  Condenser  and 
lioiler  feed-water  is  obtained  from  the 
.Muskingum  River.  Part  of  the  water  is 
distilled  and  stored  in  a  large  gravity 
tank.  Another  jiart  is  treated  and  stored 
in  another  gravity  tank.  Also,  water 
from  the  condensers  returns  to  the  boil- 
ers. Chemists  maintain  constant  obser- 
valion  o\'er  the  feed-water  as  well  as 
over  all  other  supplies  and  materials 
used   in   the  plant. 

Provision  is  made  for  an  exchange  of 
heat  between  the  air  of  the  generator 
cooling  system  and  the  boiler  feed-water. 
Air  from  the  generators  passes  through 
this  boiler  feed-water,  heating  it   from  Sii 


to  140  degrees  F.  The  air  circulating 
system  for  cooling  the  generators  is  en- 
tirely enclosed,  eliminating  the  necessity 
for   scrubbers. 

Two  :;.j.OO(l-kv-a.,  1000-r.ni.p.  G.  E. 
turbo-alternators  operate  on  -a  steam 
pressure  of  6.50  pounds  per  square  inch. 
Kfficiency  runs  have  started  only  recently 
and  the  resulting  data  are  not  vet  avail- 
able. 

With  all  the  provisions  made  for  ex- 
liansion,  before  many  years  Philo  Station 
will  be  too  small  to  meet  demands  jilaced 
u|)on  it.  Other  stations  will  have  to  be 
erected  in  the  vicinity,  and  Philo  will 
become  one  of  several.  Its  connections 
with  the  beginnings  of  a  great  industrial 
exiiansion,  although  obvious,  will  never 
be  generally  known.  The  significance  of 
Philo  Station  will  be  forgotten.  Such  is 
the  glory  of  engineering  achievement! 


of  the  Ohio  Power  Company,  located  on  the   Muskingun 


CIRCUS  DAY 

The  undergraduates  are  making  elabo- 
lali'  plans  for  Circus  Day,  Saturday, 
May  '.I.  They  are  particularly  anxious 
to  have  the  alumni  turn  out  in  force, 
and  that  is  the  main  reason  for  holding 
the  event  on  Saturday.  The  committee 
in  charge  extends  a  special  and  urgent 
invitation  to  all  graduates  and  former 
students  to  attend.  We  present  here- 
with  their  invitation: 

Alumni,  we  are  planning  to  hold  a 
reunion  at  Armour  which  bids  fair  to 
set  a  pi-ecedent  and  form  the  foundation 
for  an  annual  "get-together."  We  have 
always  welcomed  you  on  Circus  Day.  but 
this  year  you  will  not  want  to  stay  away. 
In  past  years  the  event  was  held  the 
last  Friday  of  ".lunior  Week,"  but  this 
.\ear,  to  enable  you  all  to  attend.  Sat- 
uiday.  .May  li.  has  been  chosen  as  the  day. 
The  festivities  will  begin  at  one  o'clock. 

Do  you  remember  how,  when  you  were 
in  college,  you  enjoyed  the  Soph-Frosh 
rush,  the  Senior-Junior  tug  of  war,  the 
fraternity  stunts,  the  track  meets,  and 
best  of  all  the  reunion  of  all  the  old 
grads'?  This  year,  we  will  have  all  of 
this  in  store  for  you  and  many  other  at- 
tractions. 

There  will  be  open  house  at  all  fra- 
ternity houses  and  many  have  arranged 
to  hold  their  annual  alumni  evenls  on 
this  day. 

The  annual  .lunior  Prom  will  lie  held 
Friday.  .May  .s.  The  lime,  the  place,  and 
the  music  will  be  announced  later,  but 
you  can  rest  assured  we  are  leaving  no 
stone  unturned  to  make  it  a  dance  long 
to    be    remeinbered. 


Julius  V.  Steindier,  '13.  was  a  caller  at 
the  Institute  recently.  His  course  was 
Architecture,  and  since  his  graduation 
he  has  practiced  the  profession  in 
Vienna,  Austria.  He  has  recently,  how- 
ever, given  up  architecture  and  turned 
to  mechanical  engineering  in  the  auto- 
motive field.  He  is  manager  tor  a  firm 
in  Vienna,  making  a  rather  extensive 
line  of  automobile  accessories.  He  is  at 
present  making  a  tour  of  the  United 
States,  studying  American  production 
methods  in  manufacturing.  Mr.  Steindier 
states  that  while  materials  cost  just 
about  as  much  in  Austria  as  here,  and 
labor  is  cheajier,  yet  it  costs  about  twice 
as  much  to  build  an  automobile  there 
as  it  does  here.  Quantity  production  is 
the  reason  for  our  advantage,  and  Mr. 
Steindier  iU'0]ioses  to  imjiort  American 
iiieiliods    iiiio  Austrian   industry. 

Ronald  B.  Clark,  '12,  is  another  inter- 
esting alumuus  who  visited  us  recently. 
He  is  Euroiiean  representative  for  the 
Allied  ^lachinery  (^ompany  of  New  York, 
handling  a  line  of  American-made  ma- 
chine tools.  Mr.  Clark  makes  his  head- 
quarters in  Paris,  but  his  business  ex- 
tends ovei-  France,  Belgium.  Holland. 
Spain.    Italy,   and   Great    Britain. 

Perhaps  many  of  us  fail  to  appreciate 
the  extent  of  the  American  machine  tool 
business  in  Europe.  Mr.  Clark  states 
that  in  the  continental  countries  where 
he  does  business,  from  70  to  SO  iier  cent 
of  all  machine  fools  used  in  the  factories 
are  of  American  make,  while  in  FIngland 
the  proportion  is  about  one-half.  Many 
of  the  finest  French  and  Italian  motor 
[Coiiliiincd   I'll    l^iijic    114) 
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EDITORIALS 


On  December  23,  1924,  Professor 
Freud,  of  the  Department  of  Chemistry, 
married  Dr.  Henrietta  Zollman.  The 
bride  has  received  the  degree  of  Doctor 
of  Philosophy  in  Chemistry  from  the 
University  of  Chicago. 


The  friendly  smile  of  Miss  Curtis  has 
been  missing  from  the  Library  since  the 
first  of  the  year.  The  new  Assistant  to 
the  Librarian  is  Jlrs.  Anna  .1.  Edman. 
who  comes  to  Armour  Tech  from  Val- 
Ijaraiso   University. 


Our  Lincoln  assembly  on  February  11 
was  addressed  by  Dr.  Charles  A.  Rich- 
mond, president  of  Union  College,  Sche- 
nectady, Xew  York.  His  talk  was  based 
upon  the  two  outstanding  elements  of 
Lincoln's  greatness — his  love  of  human 
freedom  and  his  passion  for  human 
brotherhood.  Dr.  Richmond  was  intro- 
duced by  our  own  Professor  Phillips,  a 
graduate  of  T^nion. 


The  assembly  of  February  IT  brought 
our  old  friend.  Dr.  Shannon,  with  a  new 
message.  He  told  us  of  the  joy  which 
may  be  found  in  some  of  the  non-taxable 
assets  of  life.  Dr.  Shannon's  annual  visit 
gives  the  short  month  of  February  an 
enviable  place  in  the  calendar  of  the 
Institute. 


The  sixth  edition  of  "Steam  Power 
Plant  Engineering,"  by  ilr.  George  F. 
Gebhardt.  Professor  of  Jlechanical  Engi- 
neering, has  just  come  from  the  press 
of  John  Wiley  &  Sons,  Inc.  Professor 
Gebhardt  has  labored  unceasingly  in  the 
revision  of  the  book  that  it  might  be 
brought  into  accord  with  more  recent 
practice.  "Steam  Power  Plant  Engineer- 
ing" is  a  standard  text  in  the  technical 
and  scientific  colleges  of  this  country 
from  Maine  to  California.  Its  present 
up-to-date  form  has  increased  its  utility 
as  a  reference  book  for  power  plant  en- 
gineers. 


Dean  .Monin  represented  Armour  In- 
stitute of  Technology  at  the  inauguration 
of  Dr.  :\Iark  Embury  Penney  as  presi- 
dent of  James  Millikin  University  at 
Decatur  on  February  17. 


Did  you  ever  notice  how  our  president 
announces  a  half  holiday  after  an  assem- 
bly? He  knows  we  know  what's  coming 
and  we  know  he  knows  we  know  it,  so 
he  draws  out  the  speech  of  announce- 
ment longer  and  longer.  His  eyes  twinkle 
and  you  can  just  see  he  is  laughing  inside 
of  him.  And  just  as  we  are  all  about 
to  burst  he  casually  announces  classes 
will   not   be   resumed   until   tomorrow! 


STEPHEN  JOHN  LIBBY 

The  sympathy  of  the  entire  rolU-f;e 
is  extended  to  Professor  Libby  in  the 
loss  of  his  youngest  son.  Stephen 
.John  Libby,  age  fifteen,  died  Saturday 
afternoon,  February  14.  His  death 
was  caused  by  the  accidental  dis- 
charge of  a  rifle  with  which  he  had 
been  playing.  The  bullet  entered  his 
forehead  and  shattered  his  brain.  The 
funeral  was  held  the  following  Tues- 
day. 

Stephen  Libby  was  in  his  first  year 
at  Tilden  High  School.  He  was  a 
member  of  the  R.  O.  T.  C.  and  of  the 
Boy  Scouts.  He  ranked  high  in  the 
honors   he   had   won   as   a   Scout. 


THE  AERONAUTICAL  ENGINEER 

The  place  of  the  aeronautical  engineer 
in  America  at  the  present  time  is  pecu- 
liar, first,  in  the  fact  that  it  is  difficult 
for  him  to  get  the  necessary  training, 
and  second,  in  the  fact  that  having  had 
such  training  it  is  difficult  for  him  to  find 
remunerative  employment.  Influences 
are  now  at  work  which  will  no  doubt 
bring  about  an  early  change  in  these 
conditions. 

The  aeronautical  laboratories  of  the 
world  are  constantly  investigating  and 
learning  new  facts  about  the  problems 
of  flight.  -Much  of  this  information  is 
quickly  published  and  becomes  available 
for  engineers.  In  our  own  country  our 
laboratories,  both  private  and  Govern- 
ment, are  doing  their  full  jjart  in  this 
important  work.  Guided  partly  by  the 
results  of  these  investigations  and  partly 
by  the  iierformance  of  existing  machines, 
many  airplanes  having  features  that  may 
be  classifled  as  experimental  are  being 
built  and  flown.  Some  types  are  now 
becoming  standardized,  but  not  to  the 
extent  existing  in  other  engineering 
structures.  Motors  are  being  reduced  in 
weight  per  horsepower.  More  powerful 
units  are  being  built  when  needed,  and 
small  motors  are  being  made  better.  All 
of  them  are  being  made  more  reliable. 
Structurally,  airplanes  are  being  im- 
proved, and  there  is  now  a  tendency 
toward  metal  construction.  Atlogether. 
improvement  and  refinement  are  rapid 
and  im|)ortant. 

The  result  of  this  continued  effort  and 
study  is  that  the  principles  of  design 
are  now  pretty  well  understood.  Within 
our  present  limits  of  speed,  load,  climb, 
ceiling,  and  endurance,  the  engineer  has 
sufficient  data  to  enable  him  to  produce 
a  machine  for  a  given  performance  with 
a   surprising   degree   of  accuracy. 

More  people  are  learning  to  be  air- 
|)lane  pilots,  and  an  increasing  number 
of  people  are  overcoming  their  timidity 
about  flying  as  passengers,  on  account  of 
the  demonstrated  reliability  of  the  ships. 
Reports  of  successful  and  reliable  i)as- 
senger  and  express  carrying  by  air  in 
Europe  increases  interest  in  this  country. 

The  success  of  the  world  flight  stim- 
ulates the  pride  of  the  public  in  the  army 
and  navy  pilots  and  engineers.  It  is 
understood  that  these  pilots  must  take 
chances  that  are  not  necessary  in  private 
flying.  There  is  rather  convincing  evi- 
dence that  public  sentiment  favors  an 
adequate  air  force  as  a  matter  of  na- 
tional insurance. 

Lighler-than-air  shii>s  are  still  experi- 
mental, but  in  all  probability  they  will 
(Continued   (ni   ^age    ru' 
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SOCIETIES 


ENROLL  NOW! 

A  thoughtful  English  student  from  thn 
London  School  of  Economics  made  this 
remark:  "In  England  you  go  to  the  uni- 
versity to  develop  yourself,  while  in 
America  you  go  to  the  university  to 
distinguish  yourself.  In  America  a  hoy 
is  always  endeavoring  to  attain  some 
outward  sign  of  achievement,  to  make 
the  college  paper,  to  make  one  of  the 
clubs  or  fraternities,  to  make  the  foot- 
ball team.  The  center  of  gravity  is  in 
the  world  of  action  far  more  than  in  the 
world  of  thought." 

Could  it  be  that  this  thoughtful  stu- 
dent missed  the  vital  fact?  In  the  pur- 
suit of  college  activities  the  student  de- 
velops his  self.  The  development  of  -self 
is  one  of  the  major  tasks  of  education. 
The  big  university  for  the  development 
of  .self  is  a  university  composed  of  engi- 
neering societies,  football  teams,  orches- 
tras, bands,  glee  clubs,  and  college 
papers. 

In  the  small  college  the  balance  is 
undoubtedly  in  the  favor  of  the  student. 
His  opportunities  to  enter  the  Viiii-risity 
of  Self  Development  are  overwhelmingly 
greater  than  in  the  larger  institution. 
Armour  is  a  small  college.  A  word  to 
the   wise   is   sufficient. 


At  the  next  annual  meeting,  the  ar- 
tistic shingles,  designed  and  made  by 
Mr.  Townley,  will  be  presented  to  the 
Freshman  members.  In  the  matter  of 
having  a  shingle  for  their  organization, 
we  believe  we  are  safe  in  saying  that 
the   Fire    Protects   are   unique. 


Another  association  has  been  added 
to  the  family  of  organizations  at  Armour. 
The  Press  Club  was  established  for  the 
purpose  of  training  and  selecting  men 
for  positions  on  the  staffs  of  the  college 
publications.  In  the  past,  the  selection 
of  staff  members  has  been  a  more  or  less 
hit-or-miss  proposition  and  the  training 
of  the  men  chosen  has  frequently  been 
insufficient.  Under  such  circumstances, 
there  is  a  loss  of  efficiency  and  a  waste 
of  effort.  The  Press  Club  appears  to  be 
the  solution  of  the  difficulty.  Press  Club 
members  will  be  educated  in  the  busi- 
ness of  editing  and  managing  the  Armour 
Tech  publications.  The  ability  and  the 
eagerness  shown  will  measure  the  quali- 
fications of  a  man  for  a  staff  position. 
The  new  organization  promises  to  be  of 
the  greatest  aid  to  any  student  who  is 
possessed  of  editorial  or  managerial 
ambitions. 

It  is  required  that  the  members  of  the 
Press  Club  have  completed  one  semester 
at  the  Institute.  Written  application 
nuist  be  made  to  the  membership  of  the 
club.  Twenty-one  applicants  were  ac- 
cepted at  the  first   meeting. 

Due  to  the  grave  illness  of  Professor 
Finnegan,  his  absence  has  been  keenly 
felt  at  the  meetings  of  the  Fire  Protec- 
tion Engineering  Society.  In  an  attempt 
to  fill  the  vacancy.  Professor  Nelson  has 
arranged  to  have  the  following  speakers 
address  the  meetings:  R.  E.  Vernor, 
Manager  the  Fire  Prevention  Depart- 
ment, Western  Actuarial  Bureau;  Harry 
Rogers.  Engineer.  Fire  Prevention  De- 
partment, Western  Actuarial  Bureau; 
Wellington  R.  Townley;  Frank  H.  Jones, 
Publisher,  Illinois  Inspection  Bureau; 
Benjamin  Richards,  Manager.  Llnder- 
writers'  Service  Bureau;  and  Robert  J. 
Folonie,  Attorney,  with  Bates,  Hicks  and 
Folonie. 
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The    first   shingle 


A.    I.    T. 


The  idealistic  person  is  the  brain  of 
organization.  Chemists  are  distinguished 
by  their  jiassion  for  C.  P.  stuff.  In  an 
effort  to  counteract  this  tendency  the 
American  Institute  of  Chemical  Engi- 
neers has  had  a  splendid  group  of  speak- 
ers who  have  delivered  real  facts  on 
concrete  matters. 

On  December  IS.  Dr.  David  Klein, 
Vice-President  of  the  Wilson  Labora- 
tories, gave  a  lecture  on  Glandular 
Therapy,  describing  the  recent  work 
done  in  the  utilization  of  gland  secre- 
tions in  the  packing  industry.  Professor 
Freud  of  the  Chemical  Engineering  De- 
partment put  the  Chemicals  wise  to  the 
Fundamental  Precepts  of  the  Chemical 
Engineering  Profession,  in  a  lecture 
given  .lanuary  2!t.  A  paper,  valuable  be- 
cause of  its  impartiality,  was  read  by 
Mr.  J.  C.  Ingram  on  the  Selection  and 
Operation  of  Filtration  Equipment.  Mr. 
Ingram  is  affiliated  with  the  Celite  Prod- 
ucts Company. 

The  technical  organizations  have  wel- 
comed a  new  member  into  their  told. 
The  Armour  branch  of  the  American 
Society  of  Civil  Engineers  is  the  result 
of  earnest  agitation  started  last  Septem- 
ber. The  group  was  recognized  at  a 
meeting  of  the  Board  of  Directors  of  the 
Society  in  New  York,  .Tanuary  16.  1925 
and  the  Armour  branch  was  chartered 
.January  2(t.  Its  membership  is  limited 
to  members  of  the  Junior  and  Senior 
classes  in  Civil  Engineering.  The  parent 
organization,  the  Western  Society  of  En- 
gineers enjoyed  an  illustrated  lecture  on 


The  Romance  of  Clay  and  That  Matter 
of  Health,  presented  by  Mr.  W.  D. 
Gerber,  February  5.  The  Western  So- 
ciety of  Engineers  and  the  American 
Society  of  Civil  Engineers  are  planning 
a  joint   smoker. 

The  writer  made  a  visit  to  the  Armour 
Radio  Station  recently  and  found  out  a 
lot  of  things  he  didn't  know  before.  At 
present  the  station  is  operating  one  250- 
watt  tube  with  a  plate  supply  of  1500 
volts,  supplied  from  a  motor-generator 
set  located  in  the  vault  in  the  northeast 
corner  of  the  first  floor  of  the  Physics 
Laboratory.  The  wave  length  most  gen- 
erally used  is  .SO  meters,  but  recently  the 
station  has  been  using  40  meters  for 
some  experimental  work  with  splendid 
results.  A  transmitter  is  now  in  the 
process  of  construction  for  work  on  a 
wave   length   of  20   meters. 

The  receiving  set  is  of  the  standard 
three-circuit  low  loss  regenerative  type, 
covering  a  wave  band  of  from  35  to  90 
meters.  A  three-step  amplifier  boosts 
the  signal  strength  up  to  where  a  loud 
speaker  can   be   used. 

The  station  has  an  operating  staff  of 
twelve  licensed  operators  with  L.  M. 
Endres  as  their  chief.  The  station  is 
on  the  air  all  night  on  every  night  ex- 
cept Saturdays  and  Sundays.  Their 
signals  have  been  heard  in  all  parts  of 
the  United  States  and  Canada,  and  in 
New  Zealand.  Visitors  are  always  wel- 
come and  the  operators  are  ready  to 
relay  messages  to  any  part  of  the  world 
for  anyone.  Since  the  station  was  first 
l)ut  into  operation  last  fall,  over  two 
hundred  citizen  radiograms  have  been 
handled.  The  station  is  located  at  the 
north  end  of  the  second  floor  of  Chapin 
Hall,  first   entrance. 

The  engineering  societies  grouped  to- 
gether for  a  joint  meeting  January  15. 
Mr.  Albert  Brunker,  Chairman  of  the 
Board  of  Directors  of  the  Liquid  Car- 
bonic Company  addressed  the  organiza- 
tions on  The  Relation  Existing  Between 
Business  Practice  and  a  Technical  Edu- 
cation. The  meeting  was  sponsored  by 
the  American  Institute  of  Chemical  En- 
gineers, and  has  been  pronounced  a  de- 
cided  success. 

All  the  while  the  technical  societies 
have  been  functioning,  the  musical  clubs 
have  been  far  from  idle.  Professor 
Phalen  has  managed  to  have  the  musical 
organizations  provided  with  plenty  of 
concerts  in  and  out  of  the  college.  The 
Orchestra  and  Glee  Club  were  broad- 
cast from  the  Central  Y.  M.  C.  A. 
January  28.  The  Glee  Club  expects  to 
ai)pear  at  the  Chicago  Theater  in  the 
near  future. 

The  A.  I.  E.  E.  men  have  gone  in  for 
commercial  survey  work.  Mr.  E.  Thur- 
ston, who  is  Commercial  Engineer  of  the 
Illinois  Bell  Telephone  Company,  gave 
the  first  lecture.  .Mr.  Thurston  defined 
a  commercial  survey  as  an  estimate  of 
the  number  of  subscribers  the  company 
would  have  to  provide  for  in  the  future. 
Rumor  has  it  that  the  Junior  Electrical 
class  is  going  to  put  on  an  A.  I.  E.  E. 
smoker  that  will  shame  any  90  per  cent 
bill  ever  shown  at  the  Palace.  It  is  said 
to   be   a    farewell    party   for   the   Seniors. 
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The  Total  Solar  Eclipse  of 
January  24.  1925 

Prepared  for  THE  ARMOUR  ENGINEER  by  Pro- 
fessor J.  A.  Parkhurst,  of  Yerkes  Ohservatory 

Everythins  relating  to  the  sun  is  im- 
portant to  dwellers  on  the  earth  since 
they  depend  on  the  solar  activity  for  all 
of  the  life  they  enjoy.  Solar  studies  are 
therefore  being  pressed  at  many  labo- 
ratories, and  their  results  are  growing 
in  interest  from  year  to  year.  But  the 
corona,  the  sun's  outer  atmos|>here,  can 
be  observed  only  when  the  dazzling  light 
of  the  disk  is  hidden.  Its  brightness  is 
comparable  to  moonlight,  while  the  sun's 
direct  light  is  many  thousand  limes  as 
bright.  It  is  only  when  the  moon  comes 
directly  in  line  with  the  sun  and  eclipses 
the  light  of  the  disk  that  the  glare  is 
cut  off  and  the  corona  becomes  visible. 
Many  attemjits  have  been  made  to  devise 
some  scheme  to  cut  off  the  direct  light 
and  observe  the  corona  without  ecli|)se, 
but  so  far  all  have  been  unsuccessful. 
One  of  the  most  famous  attempts  was 
made  by  a  man  in  Kansas  (I  will  not 
mention  his  name),  who  thought   ht-  had 


succeeded  w'hen  he  took  the  precaution 
to  "flood  the  tube  of  the  telescope  with 
absolute  darkness."  If  he  had  done  so 
he  would  certainly  have  deserved  suc- 
cess. 

While  it  is  still  too  early  to  give  defi- 
nite reports,  it  is  safe  to  predict  that 
important  results  will  come  from  the 
observations  of  this  eclipse,  since  such 
a  large  variety  of  instruments  were 
pointed  at  the  sun  under  fairly  good  con- 
ditions of  seeing.  Ordinary  cameras, 
from  pocket  kodaks  to  special  forms 
with  foci  as  long  as  sixty  feet,  yielding 
direct  photographs  of  the  corona,  will 
serve  to  compare  its  form  and  dimen- 
sions with  those  of  previous  ecli|ises. 
The  corona  has  special  forms  depending 
on  proximity  to  sunspot  maximum  or 
minimum,  which  recur  in  jjeriods  of 
about  eleven  years.  The  present  eclipse 
was  just  after  a  minimum,  and  the  photo- 
graphs w'hich  I  have  seen  agree  with 
the  usual  type.  Many  instruments  were 
used  to  determine  the  amount  and  s|)ec- 
tral  distribution  of  the  coronal  light. 
Among  them  are  the  iihoto-electric  cell, 
the   thermo-couple,    and    ilie   direct-vision 


photometer,  which  latter  I  used  at 
f'ornell  University,  Ithaca,  New  York. 
This  instrument  is  shown  in  Figure  1. 
It  is  of  the  form  known  as  the  Hart- 
mann  microphotometer.  Briefly  de- 
scribed, it   consists  of  two  tubes,  one  of 


of 


Figure   1.     The  H 


crophotomcter,   used 


of   the   coronal    light. 


them.  T.  pointing  at  the  corona,  and  the 
other,  7'.  pointing  at  an  incandescent 
lamp.  L.  of  known  candlepower.  Bv 
suitable  reflections  the  light  from  these 
two  sources  is  united  in  the  ocular,  O. 
as  two  adjacent  illuminated  areas.  The 
light  from  the  lamp  passes  through  a 
wedge,  making  it  possible  to  cut  it  down 
by  a  known  amount  until  it  equals  the 
light  from  the  corona,  thus  furnishing  a 
quantitative  measure  of  the  light  of  the 
latter.  This  same  instrument  was  ready 
for  use  at  the  eclipse  of  .June  S,  191.S,  at 
Green  River,  Wyoming,  and  the  eclipse 
of  September  10  at  Catalina  Island,  but 
clouds  i)revented  observations  at  both 
Iilaces.  It  was  a  great  satisfaction, 
therefore,  to  have  a  clear  sky  at  Ithaca, 
and  be  able  to  carry  the  measures 
through  as  planned.  This  w^as  done  in 
the  ordinary  visual  light,  in  the  green 
and  in  the  blue:  thus  giving  data  on  the 
spectral  distribution  as  well  as  the 
amount  of  the  light. 

By  the  kindness  of  .Mr.  Edson  Pettit 
of  the  Mt.  Wilson  Observatory  I  am  able 
to  show  a  direct  photograph  of  the 
corona  taken  with  a  telescope  of  six 
inches  aperture  and  fifteen  feet  focal 
length.  (See  Figure  2.1  This  was  made 
at  the  Van  VIeck  Observatory  at  Middle- 
town,  Connecticut  and  had  an  exposure 
of  fifteen  seconds.  This  was  part  of  a 
photometric  program  which  included 
measures  with  a  thermo-couple,  and  will 
give  the  distribution  of  energy  in  the 
visual    rays    and    in    the    infra-red. 

.Many  observations  were  made  to  de- 
termine the  exact  limits  of  the  moon's 
shadow-,  which  will  yield  corrections  to 
its  orbit.  Reports  from  New  York  City 
indicate  that  these  limits  were  fixed 
within  the  length  of  a  city  block.  Pro- 
fessor E.  W.  Brown  of  Y'ale  University, 
who  is  the  foremost  authority  on  the 
orbit  of  the  moon,  was  very  active  in 
directing  these  observations,  and  had  the 
hearty  co-operation  of  the  Scientific 
American   in  the  campaign. 

Coming  down  to  the  effects  of  the 
eclipse  on  the  earth  and  its  atmosphere, 
observations   were    made   of   temperature 
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and  niagneiic  changes  such  as  have  been 
followed  for  many  past  ecli|)ses;  but  for 
the  first  time  careful  watch  was  kept 
on  the  effect  of  the  moon's  shadow  on 
the  transmission  of  radio  signals.  The 
first  reports  indicate  that  no  effect  on 
the  transmission  was  found,  but  later 
reports    may    modify   this    conclusion. 

On  tie  whole,  science  is  to  be  con- 
gratulated on  the  success  attending  this 
eclipse,  and  the  East  may  well  be  proud 
of  the  character  of  the  weather  fur- 
nished, after  the  West  had  failed  us  in 
the   last    two   chances. 


The  Grant  Park  Stadium 

Prepared   for  THE  ARMOUR  ENGINEER  bv  Mr. 

F.  E.   Brown.  Structural  Eniiineer  lor 

Holabird  &.  Roche 

The  general  features  of  the  Grant  Park 
stadium  with  regard  to  layout,  design  and 
purpose  were  described  in  the  November 
issue  of  TiiF,  Akmihr  Ex(iixker.  This 
article  supplements  that  with  a  brief  de- 
scription of  the  structural  features. 

The  Grant  Park  stadium  is  located  on 
filled-in  land  at  a  point  where,  until  a 
few  years  ago.  the  original  ground  or 
lake  bottom  was  covered  by  fifteen  feet 
of  water.  Below  this  the  soil  was  soft 
through  a  depth  of  fifteen  or  twenty  feet. 
For  this  reason  special  consideration  of 
the  type  of  foundation  to  be  used  was 
necessary. 

The  fill  was  not  suitable  for  bearing. 
Test  borings  in  the  vicinity  indicated 
that  rock  was  from  SO  to  :hj  feet  below 
city  datum.  The  loads  came  at  points 
that  required  individual  foundations,  and 
were  too  light  to  justify  the  use  of  piers 
to  bed  rock.  Also,  the  material  in  the 
upper  30  to  40  feet  was  such  that  wells 
would  be  difficult  to  sink. 

Pile  foundations  were  selected  as  best 
filling  the  requirements.  Test  piles 
which  were  driven  indicated  that  piles 
capable  of  supi>orting  the  loads  were 
required  to  reach  a  stratum  60  to  70  feet 
below  the  level  of  the  lake.  As  this 
length  eliminated  the  possibility  of  the 
use  of  concrete  piles,  wood  i)iles  were 
used.  The  elevation  of  the  structure  was 
such  that  the  tops  of  foundations  were 
very  little  above  datum,  which  also  made 
it  practicable  to  use  wood  piles  with  a 
cut-off  below  water  level.  The  piles  used 
were  60  to  O.i  feet  long.  14  inches  in 
diameter  at  the  butt,  and  .  inches  in 
diameter  at  the  point,  and  were  grouped 
in  accordance  with  the  loads.  In  gen- 
eral, the  loads  came  on  columns  for 
which  individual  foundations  were  pro- 
vided. Piles  were  designed  for  30,000 
pounds  each,  based  on  the  test  driving 
and    general    conditions    at    the    site. 

The  program  of  the  Chicago  Plan  Com- 
mission required  that  materials  be  used 
in  the  construction  that  are  fire  and 
weather  resisting.  Concrete  was  selected 
as  best  meeting  these  requirements,  and 
the  bulk  of  the  structure,  therefore,  is 
of  concrete.  This  was  poured  in  place, 
reinforced  as  required  for  the  loads, 
troweled,  tooled,  and  dressed  for  decora- 
tive purposes.  Some  of  the  more  deco- 
rative sections  are  of  S|jecial  iirecast 
concrete   or   artificial   stone. 

There  were  no  loads  or  spans  that 
were  jiarticularly  difficult  to  provide  for 
with  reinforced  concrete.  In  general,  the 
construction  is  the  beam,  girder,  and 
slab  tyi)e.  For  the  seats,  tier  construc- 
tion was  used,  with  inclined  girders  be- 
tween columns.  .Joists  between  girders 
served    as     risers    while    slabs    between 


joists  served  as  treads.  The  girders, 
because  of  the  tier  construction,  had  to 
be  designed  in  most  cases  as  rectangular 
beams.  The  joists  were  designed  as  tee 
beams  with  one  flange,  and  vary  in  depth 
from  11  inches  to  \:>^s  inches,  with  a 
minimum  width  of  6  inches  to  accom- 
modate two  reinforcing  rods,  and  a  maxi- 
nntm  width  of  8  inches  to  provide  the 
necessary  shear  area  in  some  i)arts 
where   the   joists   are   shallow. 

Several  structures  similar  to  the 
stadium  have  shown  deterioration  with 
two  primary  causes  established.  These 
are  poor  concrete  and  change  in  volume 
due  to  temi)erature  and  moisture.  Where 
good  concrete  was  used  with  proiier  pro- 
vision for  change  in  volume,  little  evi- 
dence of  deterioration  was  found.  Several 
structures,  however,  showed  considerable 
evidence  of  injury  from  expansion  and 
contraction.  The  provision  for  enough 
and  proper  expansion  joints  was  there- 
fore considered  important.  These  joints 
were  made  at  approximately  ."lO-foot  in- 
tervals in  each  direction.  The  joists  are 
designed  as  continuous  between  exiian- 
sion  joints,  and  vary  in  span  from  10 
feet  2  inches  to  20  feet  3  inches,  the 
latter  being  the  typical  span.  Each  sec- 
tion of  the  stadium  between  expansion 
joints  consists  of  two  or  three  bays  with 
cantilever   arms   at    one   or   both    ends. 

The  slabs  or  treads  of  the  tiers  were 
made  three  inches  thick,  reinforced  with 
wire  mesh  bent  to  conform  to  the  tier 
construction,  and  continued  through  both 
treads  and  risers.  In  the  aisles  two 
steps  were  used  to  each  tier.  These 
steps  were  cut  info  the  risers  where 
necessary.  Where  this  occurred  on  the 
cantilever  arms,  the  form  work  and  rein- 
forcement necessarily  became  somewhat 
complicated.  The  columns  were  all 
reinforced  concrete  with  a  minimum  sec- 
tion 16  inches  square.  These  were  braced 
bv  horizontal  concrete  strtits  where  nec- 
essary so  as  to  reduce  the  number  of 
long,  unbraced  columns.  Some  of  the 
columns,  namely,  those  in  the  Exhibition 
Hall,  were  made  larger  than  necessary 
as  a  part  of  the  architectural  treatment. 
The  concrete  girders  over  the  Exhibition 
Hall  have  a  span  of  ajiproximately  .iO 
feet,  and  in  certain  portions  carry  a  part 
of  the  weight  of  the  colonnade.  These 
girders  were  designed  as  rectangular 
beams  of  single  span.  In  order  to  save 
weight  and  concrete,  the  tops  of  these 
girders  are  curved.  The  large  columns 
of  the  pavilions  are  hollow,  having  a 
minimum  wall  thickness  of  5  inches. 
They  were  precast  in  sections  about  ."i 
feet  high,  and  were  reinforced  with  wire 
mesh   and   vertical    rods. 

.loists  and  girders  were  designed  with 
the  usual  moment  factors  for  continuous 
beams.  1/10  for  the  positive  moment  of  end 
spans,  and  1/12  for  intermediate  spans. 
In  some  cases  special  moment  factors 
were  arrived  at  by  the  use  of  the  theo- 
rem of  three  moments.  This  is  particu- 
larly true  where  cantilever  ends  occur. 
Also,  for  slabs  less  than  4%  inches  thick, 
moments  factors  were  varied  from  the 
usual  theory,  a  factor  of  1/9  being  used 
on  the  average.  Rods  were  continued 
over  the  supports  to  provide  for  nega- 
tive moments,  alternate  rods  being  bent 
and  continued  to  the  quarter  point  of 
the  adjacent  span.  The  stresses  allowed 
were  those  |)rescribed  by  the  Chicago 
Building  Ordinances.  The  imposed  live 
loads  were  100  pounds  per  square  foot 
as  a  general  case,  with  l.iO  i)Ounds  per 
square  foot  for  stairs,  aisles,  ramps,  and 
bridges.  Special  loadings  were  used  for 
rooms  containing  mechanical  equipment, 
such  as  the  boiler  room,  coal  bins,  etc. 


The  wood  seats  on  all  tiers  were  made 
of  2-inch  by  12-inch  fir  planks,  supported 
on  creosoted  oak  blocks  of  sizes  to  bring 
the  seats  to  constant  height.  The  blocks 
were  fastened  to  the  concrete  with  heavy 
expansion   bolts. 

Drainage  of  the  tiers  was  accomplished 
by  intching  the  slabs  forming  the  treads, 
and  the  installation  of  gutters  at  certain 
points.  The  main  roof  of  the  pavilion 
has  asphalt  roofing  over  the  concrete, 
and.  for  that  portion  that  is  visible,  orna- 
mental clay  tile.  On  the  promenades  of 
the  upper  deck,  tiles  were  laid  on  water- 
proof cement.  In  all  other  places  con- 
crete is  used  to  shed  water.  AH  exposed 
surfaces  of  concrete  in  the  pavilion  were 
made  of  special  aggregate,  and  tooled  to 
simulate  cut  stone.  The  exterior  wall 
facing  is  of  precast  concrete,  a  special 
aggregate  being  used,  tooled,  and  set  in 
place  as  natural  stone. 


The  South  Water  Street  Improvement 

Bv  George  D.  Arachovitis 

The  South  Water  Street  improvement 
was  begun  in  October,  1924,  with  the 
wrecking  of  the  block  between  Franklin 
and  Lake  Streets.  When,  in  June,  1924, 
the  city  council  voted  the  necessary 
appropriation  for  preparation  of  the  final 
plans,  the  Bureau  of  Design  of  the  city 
of  Chicago  had  a  personnel  of  some 
fifteen  men.  Since  then  the  office  force 
has  been  increased  to  about  one  hundred 
engineers,  designers,  and  draftsmen. 
This  gives  some  idea  of  the  amount  of 
work  involved  in  the  planning  and  de- 
signing  of    the   improvement. 

The  design,  with  a  few  modifications 
follows  much  the  same  plan  as  that  pre- 
sented to  the  city  council  at  the  time  of 
passing  the  ordinance.  The  improvement 
consists  of  the  construction  of  a  two- 
level  thoroughfare  in  the  following  loca- 
tions: East  South  Water  Street  from  .North 
Michigan  Avenue  to  North  State  Street, 
River  Street  from  the  southwest  plaza 
of  the  :Michigan  Avenue  bridge  to  East 
South  Water  Street,  West  South  Water 
Street  from  North  State  Street  to  West 
Lake  Street,  North  ^larket  Street  from 
West  Lake  Street  to  the  alley  between 
Lake  and  Randolph  Streets.  A  one-level 
thoroughfare  will  be  built  in  North  Jlar- 
ket  Street  from  the  alley  between  Lake 
and  Randolph  Streets  to  the  north  curb 
line  of  Madison  Street.  The  improve- 
ment will  iirclude  approaches  in  all  in- 
tersecting streets.  The  upper  level  will 
connect  with  Jlichigan  Avenue  at  South 
Water  and  River  Streets.  The  upper 
level  roadway  is  72  feet  wide  between 
Franklin  and  State  Streets.  6S  feet  wide 
at  the  Michigan  Avenue  plaza,  and  nar- 
rows to  3S  feet  on  South  Water  Street 
between  Michigan  and  Wabash  Avenues. 
The  two  levels  are  to  be  connected  with 
three  ramps  at  suitable  places.  The 
grades   vary   from   3   to   5   per  cent. 

The  intention  is  that  the  lower  level 
shall  be  a  through  street  for  traffic  using 
the  lower  level  of  the  Michigan  Avenue 
link  bridge.  For  the  use  of  this  traffic, 
dockage  facilities  along  the  river  are 
provided.  The  docks  are  to  be  of  con- 
crete supported  by  two  rows  of  timber 
piles. 

The  entire  construction,  with  a  few 
exceiitions  at  the  westerly  end,  will  be 
of  reinforced  concrete.  Most  of  the  old 
retaining  walls  are  to  be  enlarged  and 
reinforced.  Test  drillings  have  shown 
that  in  some  cases  caissons  will  have 
(Conlinucd   on   [•age    114  > 
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In  a  recent  Economics  lecture  a  most 
surprising  fact  was  brought  out  througli 
the  medium  of  one  of  our  alumni.  This 
gentleman  was  in  search  of  Professor 
Gebhardt's  office.  Not  finding  the  office 
where  he  expected  it  to  be  he  questioned 
two  Freshmen  as  to  its  whereabouts. 
The  Freshmen  seemed  dumtounded  that 
they  of  all  people  should  be  expected  to 
answer  a  question  so  remote  from  their 
immature  selves.  The  alumnus  ended 
his  interview  with  some  poorly  concealed 
remarks  about  blind  underclassmen  and 
proceeded  to  unload  his  troubles  upon 
a  sympathetic   Dean. 

We  are  perfectly  safe  in  assuming 
that  the  same  two  Freshmen,  along  with 
many  of  their  classmates,  probably  do 
not  know  any  more  about  our  fraternities 
than  about  the  location  of  Professor 
Gebhardt's  office.  To  these  Individuals, 
this    article    is    instructively   dedicated. 

We  regret  that  this  deplorable  condi- 
tion has  been  brought  to  our  attention 
so  late  in  the  year,  but  to  make  amends 
we  will  attempt  to  summarize  existing 
tacts  in  such  a  manner  that  they  may  be 
easily  assimilated.  There  are  ten  social 
fraternities  and  eight  honorary  organ- 
izations at  Armour  Institute  of  Tech- 
nology. 

Alpha  Epsilon  chapter  of  Phi  Kaiii)a 
Sigma  was  chartered  in  1S9S.  Their 
home  is  at  3420  Michigan  Avenue.  The 
national  organization  was  founded  in 
1S50.  The  growth  of  the  fraternity 
brought  enough  alumni  members  into 
Chicago  to  enable  them  to  establish  an 
Alumni  Club  on  Cedar  Street,  just  off 
Sheridan  Road.  Here  the  undergraduates 
mingle   with   the  older  members. 

Delta  Tan  Delta  is  also  a  social  fra- 
ternity, founded  in  ISuH.  Gamma  Beta 
chapter  was  chartered  at  Armour  Insti- 
tute of  Technology  in  1001.  The  chapter 
was  recently  afflicted  with  the  wander- 
lust and  now  resides  at  the  Lakota 
Hotel.  We  are  advised,  however,  that 
this   is   only   a  temporary   home. 

In  1912  a  local  organization  was  born. 
Sigma  Kappa  Delta  is  now  located  at 
3661  Jlichigan  Avenue.  A  recent  fire 
aided  them  in  cutting  the  annual  coal 
bill  and  incidentally  wrought  havoc  with 
their  house.  Calamity  strengthens  the 
bonds  of  friendship.  Disaster  renews  the 
courage  of  the  unconquerable.  The  mem- 
bers of  the  organization  deserve  admira- 
tion for  their  zeal  in  healing  the  physical 
and  mental  wounds  caused  by  this 
stroke  of  ill-fortune. 

The  second  local  organization  to  Ije 
founded  at  the  Armour  Institute  of 
Technology  was  Rho  Delta  Rho.  It  re- 
ceived  its   charter   in    1920. 

The  local  organization  known  as 
Omega  Lambda  became  the  Alpha 
Gamma  chapter  of  Theta  Xi  in  1922. 
The  national  organization  was  founded 
in  1S60.  They  own  their  home  at  :13(I.") 
.Michigan   Avenue. 

The  fourth  national  organization  to  be 
chartered  at  Armour  Institute  of  Tech- 
nology was  Sigma  Alpha  Mu.  Sigma 
Epsilon  chapter  was  installed  in  1922. 
The  national  organization  was  founded 
in  1909. 

In  the  spring  of  1923  the  first  jirofes- 
sional  organization  at  Armour  Tech  was 
chartered.  Scroll  and  Triangle,  a  local 
fraternity,  was  installed  as  the  Armour 
chapter    of    Triangle.      The    national    fra- 


ternity was  founded  at  the  Universii\  ot 
Illinois  in  1907.  Armour  chaiiter  of 
Triangle,  after  shojjping  among  the 
houses  on  the  Avenue,  finally  settled  at 
3222   Michigan  Avenue. 

In  1923,  Beta  Phi,  a  local  fraternity, 
changed  its  name  to  Phi  Beta  Tau.  This 
local  organization  was  later  installed  as 
Gamma  chapter  of  Phi  Pi  Phi.  Their 
house  is  at  3131   Michigan  Avenue. 

Sodales.  a  club  organized  in  1923. 
formed  the  nucleus  of  another  fraternity. 
Beta  Psi  was  incorporated  in  August, 
1924,  and  the  Beta  chapter  chartered 
here. 

The  Umen,  a  local  club,  was  organ- 
ized in  1923. 

The  oldest  honorary  fraternity  at 
Armour  Institute  of  Technology  is  Tau 
Beta  Pi,  national  honorary  engineering 
association.  Beta  chapter  of  Illinois  was 
chartered  in  April,  1906.  Delta  chapter 
ot  Eta  Kappa  Xu,  honorary  electrical 
association,  was  chartered  in  1909. 
Edfou  Temple  of  Scarab  was  chartered 
in  191.5.  It  is  the  honorary  architectural 
organization.  In  1920,  Omicron  chapter 
of  Phi  Lambda  Upsilon,  honorary  chem- 
ical society,  was  granted  a  charter. 
Salamander,  honorary  fire  protection  en- 
gineering, was  organized  in  1923.  The 
installation  of  Beta  chapter  of  Chi 
Epsilon,  honorary  civil  engineering,  took 
place  in  1923.  The  latest  addition  to  the 
told  is  Delta  chapter  ot  Pi  Tau  Sigma, 
honorary  mechanical   engineering. 

One  organization  exists  for  the  recog- 
nition of  the  efforts  of  the  members  of 
the  staffs  of  the  college  publications. 
Sphinx  was  founded  at  Armour  Institute 
of  Technology  in  1907,  and  is  the  second 
oldest  honorary  organization. 

The  Scarab  exhibition  of  water  color, 
pencil,  and  pen-and-ink  drawings  is  well 
under  way.  The  exhibition  has  been  sent 
to  the  I'niversity  of  Illinois  chapter  of 
Scarab  for  the  first  showing,  whence  it 
will  be  sent  to  all  the  institutions  having 
a  chapter  of  Scarab,  and  finally  back  to 
Armour  chapter  for  the  final  .ludging. 
The  winning  exhibits  will  be  reproduced 
in  the  leading  technical  and  architectural 
magazines.  The  exhibits  have  been  sub- 
mitted by  the  students  of  architecture 
ot  the  various  colleges  and  universities. 
N.  L.  Flint,  a  member  of  Scarab,  took 
second  place  in  the  Emerson  Prize  Com- 
petition. 

The  Chicago  Alumni  chapter  of  Tri- 
angle, in  conjunction  with  the  Armour 
Active  chapter,  gave  an  Alumni  dance 
at  the  Columbus  Park  Refectory,  Febru- 
ary 14.  The  Illinois  chapter  of  Triangle 
sent  its  justly  famous  orchestra  to  fur- 
nish the  music  for  the  occasion.  The 
Active  chapter  followed  this  event  up 
with  the  annual  Hard  Times  Daiue.  on 
March  2. 

Sigma  Kaiipa  Delta  initiated  six  new 
men  on  .lanuary  31.  A  banquet  was 
given  them  at  the  Allerton  Club.  There 
was  a  good  turnout  of  the  alumni  mem- 
bers. St.  Valentine's  day  did  not  get  by 
without    a   party   and   dance. 

Theta  Xi  celebrated  St.  Valentine's 
day  by  initiating  eight  new  men.  and 
topped  the  day  off  with  a  party.  Theta 
Xi  sent  L.  C.  Senescall  as  a  delegate  to 
the  annual  convention  held  in  Xew  York, 
February  20  and  21. 

iCniiliiiurd   cii    /'(i.i/.-    /(H' 


A  MESSAGE  TO  GARCIA 

It  is  only  a  matter  of  1600  words  or 
so,  and  as  a  whole  they  are  just  com- 
mon words  we  all  use,  but  they  have 
been  woven  together  to  form  a  master- 
IJiece.  Elbert  Hubbard's  "A  Message  to 
Garcia"   was   born   February   22,   1899. 

The  suggestion  came  from  a  little  ar- 
gument over  the  teacups  when  his  boy 
Bert  suggested  that  Rowan  was  the  real 
hero  of  the  Cuban  war.  Rowan  carried 
the  message  to  Garcia.  Elbert  Hubbard 
arose  from  the  table  and  wrote  "A  .Mes- 
sage to  Garcia."  It  was  run  in  the 
PhilLitinr  without  a  heading.  The  edi- 
tion went  out,  and  soon  orders  began 
to  come  for  extra  copies  of  the  March 
issue — a  dozen,  fifty,  a  hundred.  When 
the  American  Xews  Company  ordered  a 
thousand,  inquiry  was  made  as  to  which 
article  had  stirred  up  the  cosmic  dust. 
The  Xew  York  Central  railroad  obtained 
permission  to  reprint  the  article  and 
issued  it  in  booklet  form  in  editions  of 
half  a  million.  Two  or  three  of  these 
half-million  lots  were  sold  out  and  the 
article  reprinted  in  over  two  hundred 
magazines  and  newspapers.  It  has  been 
translated  into  all  written  languages.  A 
copy  was  given  to  every  railroad  em- 
ployee in  Russia.  Other  countries  took 
it  up.  and  over  forty  million  co|iies  have 
been  printed. 

A  wonderful  record,  and  yet  there  are 
many  who  have  not  read  this  ■•preach- 
ment" of  Hubbard's.  If  this  be  true  of 
you,  by  all  means  lose  no  lime  in  re- 
moving the  defect.  Here  is  the  story  of 
Rowan,  as  Hubbard  told  it. 

"In  all  this  Cuban  business  there  is 
one  man  stands  out  on  the  horizon  of 
my  memory  like   Mars  at   perihelion. 

"When  war  broke  out  between  Spain 
and  the  United  States,  it  was  very  nec- 
essary to  communicate  quickly  with  the 
leader  of  the  Insurgents.  Garcia  was 
somewhere  in  the  mountain  fastnesses 
of  Cuba — no  one  knew  where.  Xo  mail 
or  telegraph  message  could  reach  him. 
The  President  must  secure  his  co-opera- 
tion, and  quickly.     What   to  do! 

"Someone  said  to  the  President.  'There 
is  a  fellow  by  the  name  of  Rowan  who 
will  find  Garcia  for  you,  if  anybody  can.' 

"Rowan  was  sent  for  and  given  a  letter 
to  be  delivered  to  Garcia.  How  'the  fel- 
low by  the  name  of  Rowan'  took  the 
letter,  sealed  it  up  in  an  oilskin  pouch, 
straiqied  it  over  his  heart,  in  four  days 
landed  by  night  off  the  coast  of  Cuba 
from  an  open  boat,  disappeared  into  the 
jungle,  and  in  three  weeks  came  out  on 
the  other  side  of  the  Island,  having 
traversed  a  hostile  country  on  foot,  and 
delivered  his  letter  to  Garcia — are  things 
1  have  no  special  desire  now  to  tell  in 
detail.  The  point  that  I  wish  to  make 
is  this:  McKinley  gave  Rowan  a  letter 
to  be  delivered  to  Garcia:  Rowan  took 
the  letter  and  did  not  ask,  'Where  is 
he  at?'  " 

Yes,  Rowan  was  the  real  hero  of  the 
Cuban  war.  but  the  question  we  are  con- 
cerned with  is  this:  How  many  of  us 
can  carry  a  message  to  Garcia?  Is  your 
fraternity  carrying  its  messa?;i-  to 
Garcia? 

Here  in  our  little  universe  of  uiatbe- 
niatics.  ]ihysi<s.  cheniisiry.  and  all.  stand 
iCi'iiliiiiird   oil   /•d.r;.'    m.~  ■ 
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WRESTLING  AND  BOXING 

Although  the  wrestlers  have  been  hard 
at  work  since  fall,  they  have  had  and 
will  have  but  little  opportunity  to  secure 
the  publicity  and  recognition  due  them 
for  their  work  because  only  a  few  meets 
can  be  arranged.  The  few  meets  that 
were  arranged  required  a  great  deal  of 
work  on  the  i)art  of  the  manager  and 
then  after  the  schedule  was  completed, 
postponements  ])Oured  in  so  that  rear- 
rangement was  necessary.  The  out- 
standing reason  for  this  is  the  Confer- 
ence ruling  barring  competition  with 
colleges  that  do  not  have  a  rule  barring 
students  from  the  college  teams  until 
they  have  been  a  resident  for  at  least 
a  year.  This  eliminates  all  possibility 
of  meets  with  Conference  opi]onents  until 
Armour  adopts  the  freshman  ruling. 

The  com|)lete  schedule  of  the  season 
includes  only  five  meets:  Northwestern 
College  at  .\a|)erville,  .Northwestern  at 
Armour,  "Y"  College  at  Armour,  Kent 
College  at  Armour,  and  the  American 
College  of  Physical  Education  at  Armour. 
Kent  College  has  consented  to  include 
three  boxing  matches  along  with  the 
regular  wrestling  bouts.  This  should  be 
of  great  interest  because  the  three 
Armour  men  have  had  considerable  ex- 
perience in  boxing  and  should  keep 
things  going  till  the  finish.  The  boxers 
are  Pate  (150),  Hamlett  (1.501,  and 
Cailles  (100).  If  possible  more  boxing 
matches  will  be  arranged,  but  if  none 
can  be  secured  the  whole  boxing  season 
will  be  concentrated  into  the  Kent  meet. 
A  meet  with  De  Paul  seems  jirobable 
and  if  agreed  upon  will  bring  the  total 
wrestling  meets  up  to  six — not  a  very 
ini|iressive  schedule  for  a  team  that  has 
|)racticed  five  months. 

The  squad  has  been  handicapped  by 
the  loss  of  Geymer  who  has  been  in- 
capacitated by  an  infection  in  the  hand. 
His  loss  has  been  especially  noticeable 
because,  besides  being  an  experienced 
and  consistent  man,  he  is  the  only  heavy- 
weight on  the  squad  who  has  had  any 
experience  in  wrestling.  Coach  Smith 
has  had  only  a  few  recruits  this  year. 
Luckily  they  were  Freshmen  and  much 
will  be  expected  of  them  during  the  next 
four   years. 

Y.  M.  C.  A.  College  defeated  the 
Armour  wrestlers  21  to  7  in  the  bouts 
held  at  Armour,  February  11.  The  only 
Armour  man  to  come  through  with  a 
victory  was  Eisenberg.  His  victory  was 
obtained  after  ten  minutes  of  mediocre 
work  which  was  sufficient  to  secure  the 
decision,  but  unable  to  gain  a  fall.  The 
following  summary  of  the  matches  shows 
how  the  remainder  of  the  Armour  men 
fared : 


BASKETBALL 

After  only  two  weeks  of  practice  the 
basketball  team  (if  team  it  could  be 
called  at  that  time!  was  initiated  into 
the  season  with  a  defeat  by  Notre  Dame 
at  South  Bend.  Both  teams  showed  the 
effect  of  the  i)roximity  of  the  football 
season  by  their  repeated  use  of  football 
tactics.  To  the  spectator  this  was  the 
saving  feature  of  the  game  which  other- 
wise would  have  been  dead  and  unin- 
teresting due  to  the  poor  basket  shooting 
and  slow  floor  work.  The  football  tactics 
caused  so  many  fouls  that  near  the  end 
all  of  the  speed  and  pep  was  gone,  leav- 
ing the  final  impression  that  of  a  slow 
and  languid  contest.  The  lack  of  prac- 
tice and  the  necessity  of  it  were  shown 
in  this  game,  for  the  total  effort  of  the 
Armour  squad  resulted  in  only  six  points. 
Xyikos  of  Notre  Dame,  with  nine  baskets, 
did  most  of  the  scoring;  but  even  so, 
he  missed  many  shots  that  he  will  be 
sinking  with  his  eyes  closed  by  the  mid- 
dle of  the  season.  This  game  seemed 
to  be  of  exceiitional  value  to  the  indi- 
viduals, because  each  man  ]iicked  up  a 
few  points  of  the  Notre  Dame  style  and 
has  used  them  to  good  advantage 
throughout  the  season.  The  scores  of 
the  games  played  to  date  are: 

Armour,  IM;    Notre  Dame,   33. 

Armour.   17;    .Millikin,  23. 

Armour,  30;    Chicago  Tech,  20. 

Armour,   l.S:   Augustana,  oS. 

Armour,   17:    Columbia.  27. 

Armour,  31  :    Dubuque,   20. 

Armour.  23:   Augustana,   17. 

Armoui',     16:     Northern     Illinois     State 

Teachers'  College,  2."i. 
Armour.  2."):  Millikin,  30. 
Armour,  29;   Dubuque,  27. 

Jlillikin  furnished  two  fast,  even  bat- 
tles that  developed  into  endurance  con- 
tests. The  Decatur  quintet  had  the 
stamina  to  come  back  and  win  both 
games  in  the  second  half.  In  the  first 
game  Long  stood  above  the  rest  (as  is 
natural)  and  put  Millikin  ahead  with  six 
baskets.  ".loie"  McLaren  kept  us  in  the 
running  with  ten  points.  At  the  half 
the  score  was  tied  but  the  break  came 
at  the  start  of  the  second  half,  when 
iMillikin  started  at  a  bewildering  pace 
and  got  the  lead  which  they  clung  to 
for  the  remainder  of  the  struggle.  The 
second  game  was  a  rejietition  of  the  first. 
In  this  game  Hellgren  broke  into  the 
scoring  with  five  baskets  and  a  free 
throw.  The  scoring  of  Jlillikin  was  con- 
tributed by  all  the  members  of  the  team, 
thus  enabling  them  to  accomplish  the 
thing  that  all  coaches  preach  about — the 
winning  of  the  game  without  any  indi- 
vidual or  "grandstand"  play. 


Y.  M.  C 

Y.   M.  C.  A.  Coi.t.KCK 

Filmore    13.'i 

Wilson    145 

Benninghoff     125 

Coderio    115 

Norris    158 

Benninghoff   135 

Gaudy    185 

Y.   M.  C.  A 175 


A.    Coi.I.EGK    .\T    AkMOI  R 

Ak-Moir  WiNNsnt 

.lanak    135  "Y,"  fall 

Eisenberg    145        A,  decision 

McHenry    120        A,  default 

Swanson    115  "Y,"  fall 

Green    158  "Y,"  decision 

Lickton    140  "Y,"  decision 

Weisberg   185  "Y."  decision 

"Y,"  default 


The  Armour  team  tasted  its  first  vic- 
tory in  the  Chicago  Tech  game.  This 
game  looks  good  in  the  score  book  (from 
our  standpoint),  but  it  really  was  a  list- 
less and  long  drawn  out  affair  and  had 
but  one  redeeming  feature — Armour  won. 

The  next  three  games  were  with 
Augustana,  Columbia,  and  Dubuque  U. 
These  were  played  on  consecutive  days 
and  constituted  the  only  long  tri])  of  the 
season.  The  first  two  days  were  enjoy- 
able to  the  Armour  team  only  as  long 
as  they  were  traveling.  Augustana  and 
(  olumbia  were  very  hospitable  until  the 
team  got  on  the  court;  there  the  hos- 
pitality stopped  and  the  hostility  began 
Augustana  showed  no  quarter  "through- 
out the  gamt^-they  took  the  lead  from 
the  start  and  never  relinquished  it 
Augustine  was  the  only  pride  of  Armour 
with  his  good  defensive  work  and  four 
points.  The  whole  show  really  was 
•Mahoney.  who  aided  the  Swedes  to  pile 
up  their  large  score  by  contributing 
nineteen  points.  With  this  38  to  IS  de- 
feat to  ]iep  them  up,  the  team  encoun- 
tered the  Columbia  outfit  and,  although 
unable  to  make  the  game  close,  they 
were  able  to  keep  the  Columbia  score 
lower  than  the  Augustana  score.  In  this 
game  it  was  Danziger  who  helped  most 
to  |)ile  up  the  insufficient   Armour  score. 

The  Dubuque  contest  was  rough  and 
fast  and  both  teams  set  a  terrific  pace 
throughout  the  game.  It  seemed  that 
neither  team  could  keep  up  their  speed 
but  they  did  to  the  final  whistle  and 
were  anxious  for  more.  How  anxious 
they  were  is  told  by  the  second  contest 
held   on    the   Armory   basketball    court. 

The  first  home  game  after  the  trip  was 
with  Augustana  who  had  handed  the 
Armour  team  their  worst  defeat  of  the 
season.  In  this  affair  the  Swedes  en- 
countered a  different  team  and  every 
play  was  smothered  before  it  was  under 
way.  .Mahoney  (some  Swedish  name), 
the  star  of  the  first  game,  was  unable 
to  get  through  the  Armour  defense  and 
was  held  to  four  points.  The  end  of  the 
game  came  with  Armour  leading  bv  only 
five  points.  Hellgren  led  the  scorers 
with  eleven  jjoints.  The  next  game  on 
a  foreign  floor  was  against  the  teachers 
at  DeKalb  where  the  Armour  team 
learned  something  — as  they  naturally 
should  from  a  group  like  that.  After 
this  defeat,  .Millikin  handed  them  an- 
other  and   brought    the   total   to   six. 

When  the  University  of  Dubuque  squad 
arrived  at  Chicago,  all  of  its  members 
w-ere  set  on  wiping  out  their  first  defeat. 
On  the  floor  they  supplied  plenty  of  pep 
and  the  game  ju'oved  to  be  a  thriller. 
The  game  was  fast  and  rough,  with  the 
lead  shifting  about  until  the  last  minute 
of  play  when  Armour  led  23  to  2L  Just 
before  the  time  was  up  Kaup  sank  a 
field  goal  to  tie  the  score.  In  the  five- 
minute  overtime  period  Armour  came 
back  strong  and  fought  furiously  for  the 
advantage.  Both  teams  started  a  bar- 
rage of  long  and  short  shots,  resulting 
in  scores  by  both  teams  until,  with  the 
five-minute  period  nearly  ended.  Captain 
McLaren  sank  the  final  basket  and  punc- 
tured the  hopes  of  Dubuque  with  a  two 
point  lead.  Lineups  for  the  Dubuque 
games: 
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Armoir    (31) 

B      F  P 

McLaren,  rf 7       2  1 

Danziger,    If 3       0  1 

Brocknian.    i- 3       u  1 

Augustine,   rg 1        1  4 

Weinwurni,  Ig 0       0  2 

Gaylord.   c 0       0  0 

.Morgan,    rg 0       0  0 

Totals    14       3  9 

Free   throws   missed;  Dubuque 
Referee — Payseur   (  Drake ) . 


DlBIQl-E    V.     (201 

B  F  P 

Bauman.   rf 1  0  0 

Malin.   If 2  1  2 

Wilson,    c 2  1  2 

McAleece,  rg 2  1  1 

Rebal.    Ig 0  0  0 

Crawford.    If 1  n  0 

Kaup,  0 1)  1  0 

Vohl,   rg 0  0  0 

Weigelt,  Ig 0  0  1 

Totals    S  4  6 

.   .5;    Armour,  3. 


Armoi  K    (291 
B 

McLaren,  rf ."i 

Danziger.    If 3 

Hellgren,  c 3 

Augustine,   rg 0 

Weinwurni,  Ig 0 

Gaylord.    If 0 

Brockman.  c 0 

.Morgan,    rg 0 


Di'm'(;t'K    U.    (27] 
B 

.McAleece,    rf 1 

.\lalin.    If 3 

Kaup,  c ."j 

Weigelt,    rg 0 

Wilson,   Ig 3 

Bauman,   rf 0 

Wieland.    If 0 

Rebald,    rg 0 


Totals    11       7       7  Totals    

Free   throws   missed:      Dubuque,   4;    Armour, 
Referee — Kearns. 


.12 


BASEBALL 

The  coming  baseball  season  holds  more 
hopes  for  Armour  than  can  be  expected 
of  any  in  the  near  future  because  the  '24 
team  is  practically  intact.  One  of  the 
big  advantages  this  year  is  in  our  coach- 
ing; there  will  be  three  coaches — yes, 
three.  This  is  hard  to  believe,  but  it  is 
a  fact.  The  plans  are  to  have  Henry 
Penn.  last  year's  coach,  take  care  of  the 
drilling  of  the  pitchers  while  Schommer 
and  Kraft  handle  the  infield  and  outfield. 
Coach  Penn  has  his  work  well  under 
way  at  this  time  and  should  have  three 
or  four  men  ready  to  pitch  a  few  in- 
nings as  soon  as  the  weather  permits 
outdoor  work.  Ruzich  is  the  only  man 
left  of  the  '24  squad  who  did  any  con- 
sistent pitching  last  year.  Judging  from 
his  record,  he  should  make  an  enviable 
record  in  this,  his  last  year  on  the  dia- 
mond. Of  the  new  men,  three  or  four 
seem  good  in  the  gym — but  we  always 
have  a  bunch  of  these  "gym  pitchers" 
who  act  like  hothouse  plants  and  fade 
away  as  soon  as  they  strike  the  air.  The 
usual  trouble  is  a  sore  arm — ^  so  take 
warning,  pitchers,  and  protect  your 
"salary  wings." 

Coach  Kraft  needs  no  introduction,  as 
every  one  of  us  has  been  in  his  classes 
at  one  time  or  another.  He  and  Schom- 
mer will  drill  the  men  in  the  funda- 
mentals of  the  game.  The  method  will 
consist  of  work,  work,  and  more  work 
until  the  basic  actions  and  reactions 
have  been  imparted  to  the  squad — and 
then  the  season  will  be  over.  This  is 
not    Schommer's   first   appearance   on   the 


Armour  diamond  as  coach.  When  he  did 
coach.  Armour  always  had  a  baseball 
team  that  was  feared  by  all  the  college 
teams  in  the  country.  He  is  going  to 
stage  a  comeback  this  year  if  the  team 
will  respond  with  as  much  pep  and 
energy  as  he  will  put  into  the  game.  If 
anyone  can  put  pep  into  teams,  or  the 
faculty,  or  what-not,  it's  Schommer. 

The  reason  for  the  prediction  of  such 
a  good  season  is  based  upon  the  fact 
that,  besides  the  infield  and  outfield  be- 
ing intact,  there  will  be  a  former  captain 
trying  to  push  one  of  the  outfielders  out 
of  a  job.  Former  Captain  Desmond,  who 
did  not  appear  on  the  diamond  last  year, 
will  be  out  there  this  year  and  will  be 
a  great  help  in  the  pinches.  Plocar.  '24 
captain,  may  have  some  difficulty  in 
playing  because  of  an  injury  sustained 
in  football  two  years  ago.  If  he  is  un- 
able to  play  there  will  be  a  gap  in  the 
lineup  that   will   be  difficult   to  fill. 

The  infield  will  probably  present  the 
same  appearance  as  last  year  and  should 
show  a  better  brand  of  team  work  than 
is  usually  seen  on  the  Armour  field  be- 
cause it  is  rather  unusual  for  the  same 
infield  to  appear  on  the  diamond  for  two 
years.  Last  year  the  lineup  was  Hofer. 
first  base;  Downes,  second;  Geiger, 
shortstop,  and  :\IcLaren,  third.  This  is 
Holer's  second  year  of  baseball  and,  as 
one  of  the  leading  hitters,  he  should  be 
a  treat  to  the  A.  I.  T.  eyes.  Hofer  made 
a  success  as  a  first  baseman  although 
he  had  always  done  his  playing  in  the 
outfield  until  last  season.  Downes  has 
developed  into  quite  a  hitter  and  due  to 
his    speed    should    cross    the    home    plate 


many  times  during  the  season.  McLaren 
turned  out  to  be  our  home  run  hitter 
last  year,  but  everyone  will  be  satisfied 
with  four  singles  for  each  home  run. 

Captain  Burke,  Schonne,  and  Harrower 
are  in  for  a  warm  time  trying  to  keep 
Bill  Desmond  from  getting  possession  of 
one  of  the  gardens.  Burke,  who  did  not 
droji  a  fly  last  year,  will  probably  have 
the  best  season  of  his  career  on  Ogden 
field  and  it  is  hoped  that  he  can  grad- 
uate this  .Tune  as  the  captain  of  a  vic- 
torious team.  The  most  spectacular 
slugger  on  the  team  should  be  Schonne. 
according  to  the  records  of  '23  and  '24. 
which  show  him  to  be  a  consistent  and 
heavy  hitter. 

The  i>reparation  of  a  schedule  has 
been  under  way  for  some  time  under 
the  guidance  of  Kovarick  who  was 
chosen  as  manager  from  a  large  number 
of  applicants.  His  list  will  not  contain 
the  names  of  any  of  the  "Big  Ten,"  such 
as  Wisconsin  and  Chicago  unless  the 
freshman  rule  is  adopted.  It  has  been 
the  custom  to  open  the  season  with  the 
Wisconsin  game  and  so  a  tradition  seems 
doomed  this  year. 

This  season  will  be  the  last  appear- 
ance of  five  men  of  the  squad,  for  gradu- 
ation will  call  away  Captain  Burke, 
Plocar,  Ruzich,  Desmond,  and  Geiger,  all 
of  whom  have  been  members  of  the 
A.  I.  T.  team  for  three  years  and  are 
now  starting  the  fourth.  It  will  be  only 
just  to  come  out  and  watch  and  cheer 
these  men  who  have  given  up  their  time 
for  four  years  so  that  they  might  be  fit 
to  represent    Armour  on   the   diamond. 


FRATERNITIES 

iCniitiiiKcd  from  pagt-  lOS' 

It  is  rumored  that  the  Umen  will  soon 
be  affiliated  with  a  national  fraternity, 
and  that  the  announcements  will  be  out 
shortly. 

Six  men  were  initiated  into  Phi  Kappa 
Sigma.  .lanuary  31.  It  is  reported  that 
the  Phi  Kap  mid-semester  house  party 
was  put  over  in  great  shape,  in  spite  of 
the  fact  that  the  grades  were  received 
on  the  same  date,  January  24. 

The  Sphinx  initiation  was  held  Febru- 
ary (i.  and  the  following  men  were  in- 
itiated; 

G.  D.  ARACHOvms 

E.    R.    HlBBEI-I. 

E.  H.  MARU0F3TU.  Jr. 
E.  M.  Mevehs 

C.  M.  Nelson 

W.    H.    SOTUEX 

D.  R.   Stiehi. 


The    second    semester    officers    of    Tau 
Beta   Pi   are; 

Prrsirli-nt A.  L.  Stemwepel 

Vier-Prrsifltnt E.    M.   Me-.kJ! 

Trrnsurrr E.   W.   OuENW.u.nT 

Rccordiiifi  !<ccrctar-t/ W.  H.  Sotiie.n 

Corresiiondiny  Secretary ...  .E.  S.  L.\RS(ix 
A.s.'iociatr  Editor  of  "The  Bent" 

A.  A.  Andersen 

Pi  Tau   Sigma  has  selected  the  follow- 
ing  officers; 

Pre.siflcnt G.  S.  Maeeit 

Virr-Friwiili  lit E.  W.  OnENW.ujiT 

Tria.stirir E.  G.  Benson 

Recording  Secretary C.  M.  Rowley 

Corresponding   Secretary 

H.    W.    ReGENSBI  RGER 

Faculty  Adri.ier D.  Roesi  ii 

Chi  Epsilon  has  the  following  officers; 

President S.   R.  Willey 

Vice-President R.  L.  Lawsdn 

Treasurer E.  R.  Grits(Iike 

Recordiufi   Secretary 1.   P.    FRts(ii 

('orrc.si)oiidin(i  Srcrrtary W.   .1.   Dixon 


A  MESSAGE  TO  GARCIA 

I  Ci'iiliiiKcd  from  /■d;;,-   ;(>.,•' 

our  fraternities  with  a  definite  duty  to 
perform.  They  form  the  nuclei  for  so 
many  of  those  delectable  morsels  of 
social  life  which  help  to  break  the  mo- 
notony of  recitations,  experiments,  and 
(luizzes.  In  the  fraternity  houses  start 
many  of  the  events  which  are  to  spread 
through  the  entire  student  body.  In  the 
fraternity  it  is  discovered  that  a  pledge 
is  a  second  Beethoven,  or  a  Kreisler. 
and  thereupon  he  is  pushed  into  the 
orchestra  to  become  one  of  the  mainstays 
of  that  organization.  The  man  may  be 
a  baseball  player,  or  a  tennis  champion, 
but  he  is  there,  he  must  be  discovered, 
and  his  talents  must  be  directed  where 
they  will  do  the  most  good  for  the  entire 
student   body   and   the  Alma   Mater. 

Every  fraternity  has  its  own  message 
to  carry.  Do  it.  and  put  "A  Message  to 
Garcia"  in  your  library  where  all  may 
read    it. 
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^^^                  I'hotu-s:      Randolph  .-! 77b— Dearborn  b  175 

^m^  Dress  Suit  Rental  Co* 

^^^RM^                      ,^(IS  Capitol    Buildinjf 

^mj^Jf     We  make  a  specialty 
^^P                of  renting 

V^U          Full  Dress,  Tuxedo  and  Cutaway 

■  M\         Suits;  also  White  Vests,  Silk  Hats, 

■  ■\                        Shirts  and  Shoes 

^^  1    \           A   Complete  Line  of  Furnishing  Goods  for  Sale 
LAIKST  MODELS                    ALL  SIZES 

Armour  JitBtitutP  nf  ®frl|«nlngg 

Qlljtragn 

THE    COLLEGE    OF    ENGINEERING    OFFERS    COURSES    IN 

Electrical   Eno^incenng  Chemical    Engineering 

Mechanical  Engineering         Fire  Protection  Engineering 
Civil   Engineering  Architecture 

These  courses  are  each  four  yea?-s  in  length  and  lead  to 

the  degree  oj  Bachelor  of  Science 
COMPLETELY  EQUIPPED  SHOPS  AND  LABORATORIES 

■III  llllillllllllllllllllllllllllllllillillllllillllB 

The  Institute   Bulletins 

WIIJ,  BK  SENT  ON  APPLICATION 


Please  mention  The  Armour  Engineer 
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RECENT   SUCCESSES   OF   THE 
DEPARTMENT  OF 
ARCHITECTURE 

iCiintiiiucd  fiunii   /•c;,/,-  (j(i  i 

expi'i'ls.  and  iithcrs  ami  furnish  tlirin 
witlL  sufficient  money  to  pursue  tlieir 
research  uninterruptedly.  He  wishes 
also  to  furnish  them  with  grounds, 
huildings,  workshops,  and  laboratories 
in  which  their  inventions  may  be  tried 
out  under  the  most  favorable  circum- 
stances and  with  the  assistance  of  a  stall' 
of  highly  trained  mechanics  and  work- 
men. 

•"He  has  therefore  estalilished  a 
foundation  to  be  known  as  the  Insti- 
tute for  the  Advancement  of  the  Sci- 
ence of  Transportation  and  has  issued 
a  program  for  the  purpose  of  securing 
a  set  of  plans  for  these  buildings  which 
are  open  to  the  public." 

The  buildings  were  to  be  (1)  a  Hall 
of  Honor  and  of  Assembl_y.  {'i)  a  Hall 
of  Past  Achievements,  and  (3)  a  Ilall 
of  Current  Inventions.  The  Hall  of 
Honor  and  of  Assembly  was  to  contain 
a  monumental  gallery,  rotunda,  or 
pantheon:  a  large  assembly  hall:  twn 
smaller  lecture  halls;  a  lilirary  :  and  .i 
suudl  administrative  suite.  The  Hall 
of  Past  Achievements  was  to  consist  of 
a  great  hall  for  models  of  ancient  anil 
modern  means  of  transportation.  a> 
well  as  small  alcoves  for  minor  exhibits. 
The  Hall  of  Current  Inventions  was  tn 
provide  a  great  hall  and  smaller  ex- 
hibition rooms  where  recent  advances 
in  the  science  of  transportation  might 
hr  dis|ilayed.  Space  outside  the  build- 
ing was  to  be  devoted  to  objects  not  in- 
jured by  exposure.  The  nature  of  the 
site  chosen  for  the  project  made  avail- 
able great  spaces  for  laboratories,  air- 
plane and  dirigible  hangars,  experi- 
mental fields,  rail  sidings,  piers,  dry 
docks,  and  experimental  basins.  The 
composition  was  to  be  completed  by  a 
conrt  of  honor,  by  ample  circulations, 
and  by  pools  and  foimtains. 

Harry  Kurt  Bieg's  prolilein  showed 
su]>erior  laiowledge  in  plan  and  in 
modern  construction  and  revealeil  an 
intimate  sense  of  the  comparative  im- 
portance of  circulations.  His  plan  and 
elevations  had  good  '■scale"  and  were 
beautifully  presented.  A  feature  of  liis 
design  wherein  it  differed  from  the 
others  was  a  graceful  steel  shaft  or 
towi'r  over  the  Hall  of  Honor,  dmninat- 
ing  the  whole  composition.  This  tower 
was  to  be  nsed  for  radio  ex]>eriments. 
This  part  of  the  design  was  inferred 
and  greatly  contributed  to  its  success. 
Bieg  is  now  in  Paris  in  Atelier  Redon. 

To  look  baclavard  is  to  speculate  on 
the  fnture.  Mr.  Edmund  S.  Campbell, 
to  whom  a  large  share  of  the  credit  for 
our  success  in  the  past  is  due,  has  left 
ns  to  assume  the  duties  of  Dean  of  the 
Beaux-Arts  Institute  of  Design  in  Xew 
York.     Rut  his  work  is  earricil  on  b\ 


the  new   II I  of  the   Department.  Mr.  know  their  goal  is  high.     Five  Armour 

Karl    II.    b'eed.      .Ml-.    Lautz    and    Mi-.  men  were  excused  from  the  First  Pre- 

McCaughey   continue    to   mould    honor  liniinary  of  the  Paris  Prize  this  year, 

men   undei-   the   present   regime.      The  It  is  just  a  (ptestion  of  which  man  has 

staff  has   received  "new  blood""   in   the  the  stamina,  the  courage,  the  mettle  to 

persons   of    Messrs.    Smith.    O"('(mnor,  face  the  test  and  survive — even  the  grit 

and  Xedved.     There  is  great  enthusi-  to  take  failure  and  come  back  and  win 

asm   on   the  pai-t   of  the   students   and  the  greatest  architec-tural  honor  in  the 

fi-oin  the  seriousness  of  their  elforts  we  Tnited  States. 


FIRE  ALARM  SYSTEMS 

<  Continued  from  /'i/.i/c'  (/I' 

of  the  globes;  some  havi'  red  upper  glass  proper  size  of  wires  is  used,  this  a|ipears 

for  the  gas  lamps.      In    \'ew   York  tlie  to  he  a  >nlc  method.      It   woubl   not.  of 

boxes     are    now     sui-niounti-d     with     ■^  i-oni-se.  he  >;ire  to  use  >ei-on(lai-y  eui-rent 

])edestal  carrying  a  tungsten  lamp,  with  from    a   Iransformi-r  on   ac-eouni    of  the 

a  large  red  glass  around  it.     'I'hev  are  pos>iliilitv   of   inii-oducing  high-tension 

very  conspicuous  and  visible  for  a  long  into    the    hre    alarm    i-ables.      .Vnoilu-r 

distance.     Tbei-e  are  few  street  (-(U-uers  city   |ilace-   small   transformers   on    the 

from   which  at   h-ast  two  boxes  are  not  ll(i-\olt     lighting    circuit,    and     steps 

in   siuhl.  down  the  \oltage  to  V2  volts  for  groups 

It  is  sometimes  expensi\e  to  nuiintain  of  (ire  alarm  and  police  boxes — red  on 

spi'cial     lights    at     each    box     location,  the  fire  and  green  on  the  police,    ifeans 

Some  cities  lia\e  iiiauaged  this  econom-  are   ju-ov  ided    to    hash    these   lights    for 

icalh-   h\    using   li^w-voltage  direct    cui--  calling  ]iati-olmen. 

vvi\\.   carried    in    the   same   caliles    with  We  \\:\\v  now  considered  the  lioxes  at 

the  lire  alai-ni  w  ires,  and  sup|)lied  from  which    lire    alarms   originate.      In    the 

the  lire  alarm  hatteries  cu-  from  a  motor-  next   issue  we  shall  take  up  the  circuit 

LTeiiei-aior  sei.     Ill  this  wav  there  is  no  over  which  the  signal  is  transmitted  to 

(haii.i'     for     higli-lensi.in     ciiiri-nt     to  the  central  office  and  through  the  office 

enter     the      lii-c     alarm  (-alilc-.        Where  to  the  tire  station. 
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CHICAGO 


BOSTON 


NEW  YORK 


LALLY   COLUMN   CO.   of  Chicago 

4001   W  l^XrWORTH  AN'KNL'K 


LALLY  COLUMNS 

are  dependable,  eco- 
n  o  m  1  c  a  1  building 
supports. 

Steel  shell,  concrete- 
filled,  with  steel  caps 
and  bases. 


LALLY  COLUMNS 

have  given  satisfaction 
for  28  years. 

Tests  at  Armour  In- 
stitute, Columbia  Uni- 
\ersity,  and  the  U.  S. 
Watertovvn  Arsenal 
have  p  r  o  \'  e  n  their 
strength  and  correct 
design. 


Prompt  shipment. 

W    R   1    r  E       F  O  R       C  A  T  A  L  O  G 


MAGIE    BROTHERS 

MANUFACTURERS     OF 

LUBRICATING  OILS,  AUTOMOBILE 

OILS 

CUTTING 

COMPOUNDS,  GREASE,  CXniON  WASTE 

AND  BOILER  COMPOUND 

Telephones  Canal  712 

5-7126                                      2135-2137  So.  I 

oomis  Street,  Chicaj^o 

/UFK/N 


TAPES  — RULES 
TOOLS 


All  of  Superior  Quality  and  of  interest  to  every 
Provrrcssive  Engineer  and  Mechanic 


Send  for 

Catalog  No.  11      Tapes  and; R 

Catalog  No.  3     Small  Tool 


"'"  THE /UFK/N ffuLE Co 


SAGINAW,  MICH 

New  York  Windsor,  C 
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TRANSMITTING  EQUIPMENT 
FOR  RADIO  TELEPHONE  BROADCASTING 


The  advantages  of  the  condenser 
transmitter  are  its  somewhat  better  fre- 
quency characteristic  and  its  freedom 
from  carbon  noise.  For  hiboratorv 
purposes  and  for  the  high  quality  trans- 
mission of  the  most  difficult  types  of 
music  it  has,  therefore,  found  some  ap- 
plication. As  has  been  indicated  above, 
however,  approximately  five  stages  of 
amplification  are  subsequently  required 
to  attain  ordinary  telephone  volume 
levels.  The  rather  small  capacity  of 
the  instrument  (of  the  order  of  400 
mmf.)  also  represents  a  more  or  less 
serious  limitation  to  the  e.vtent  of  re- 
quiring cables  between  the  transmitter 
and  the  amplifier,  having  a  very  low 
electrostatic  capacity. 

Tlie  principal  requirements  to  be  mot 
by  the  amplifiers  associated  with  the 
telephone  transmitter  in  the  input 
equipment  are  those  relating  to  fre- 
quenev  range,  volume  range,  and  noise 
level.  These  have  already  been  dis- 
cussed. A  further  matter  of  some  im- 
portance is  that  concerned  with  ampli- 
fication control.  The  necessity  of  pro- 
viding for  manual  variation  in  amplifi- 
cation to  reduce  the  range  in  volume  in 
the  higher  powered  stages  has  already 
been  mentioned. 

The  radio  transmitting  equipment 
must  afford  means  of  generating  alter- 
nating currents  of  a  frequency  corre- 
sponding to  the  operating  wave-length, 
means  for  modulating  these  currents 
faithfully  in  accordance  with  the  de- 
sired transmission,  and  suitable  radi- 
ating means,  in  the  form  of  an  antenna. 

The  vacuum  tube  oscillator  in  its 
present  form  is  a  very  satisfactory  solu- 
tion to  the  problem  of  generation. 
Since  a  broadcasting  station  usually 
operates  on  a  single  assigned  wave- 
length, a  relatively  simple  circuit  ar- 
rangement can  be  employed.  Under 
the  present  regidations.  however,  all 
coastal  stations  must  be  capable  of 
transmitting  for  ship  emergency  serv- 
ice on  wave-lengths  of  300  and  tiOO 
meters.  The  equipment  must  therefore 
admit  of  adjustment  on  occasion  to 
these  wave-lengths. 

Other  requirements  arising  from  the 
provisions  of  the  radio  regulations  re- 
late to  frequency  stability  and  to  free- 
dom from  harmonics.  Frequency 
stability  is  an  almost  essential  prere- 
quisite to  the  success  of  any  scheme 
looking  to  the  intensive  utilization  of 
the  ether  such  as  has  been  put  into  ef- 
fect within  the  past  year.  If  stations 
are  to  be  successfully  operated  with  fre- 
quency intervals  between  adjacent  wave- 
lengths as  small  as  10.000  cycles,  a  high 
degree  of  constancy  in  this  respect  must 


(Ciiiiliiiucd  from  paye  p^i 

obviously  be  maintained,  not  only  dur- 
ing the  course  of  any  individual  pro- 
gram. l)ut  also  from  day  to  day  and 
from  iimnth  to  month.  For  those  who 
have  nut  had  the  privilege  of  listening 
tbroughciut  an  entire  evening  to  the 
iieat  note  from  a  distant  transmitter 
superiuqjosed  with  exasperating  steadi- 
ness upon  the  program  of  their  favorite 
broadcasting  station,  it  may  be  stated 
that  if  proper  precautions  are  taken,  no 
difficulty  is  ordhiarily  experienced  in 
holduig  the  frequency  constant  within 
the  limits  at  present  specified,  that  is. 
5000  cycles.  Since  common  use  is  made 
of  transmitters  in  which  the  antenna 
forms  part  of  the  oscillatory  circuit  or 
is  coupled  thereto,  it  is  evident  that 
such  performance  requires  the  antenna 
to  be  so  secured  that  even  the  effect  of 
a  high  wind  will  not  bring  about  a  ma- 
terial change  in  its  constants. 

With  respect  to  freedom  from  iiar- 
monics,  the  present  regulations  mver- 
ing  broadcasting  stations  merely  con- 
tain tlie  jtrovisicin  that  the  transmitted 
wave  shall  be  free  fmm  liarmonics.  Un- 
fortunately, this  rei|uirement  is  very 
nearly  an  exact  statement  of  the  case. 
The  sensitivity  of  modern  receiving 
ei|uipment  and  the  extremely  small 
amount  of  power  necessary  to  jiroduce 
an  audible  l)eat  note  require  the  sup- 
])ression  of  Inirmonics  to  a  most  un- 
usual dcgriM'  and  render  the  prolilcni 
exci'eilingl\-  dilhcult.  Apparently  sat- 
isfactory pcrloriiiance  is  now  being  at- 
tained, liowexcr.  through  the  use  of 
projierly  designed  coupled  circuits. 

Primarily,  the  system  of  modulation 
iMuployed  in  a  broadcasting  transmitter 
must  be  one  which  will  enable  it  to  nieet 
tlie  rigorous  transmission  requirements. 
On  account  of  its  excellence  in  this  re- 
sjiect.  as  well  as  its  simplicity,  the  ar- 
rangenu'Ut  commonly  known  as  the 
Heising  constant  current  or  '■plate'" 
modulation  had  found  extensive  appli- 
cation. In  tills  system,  the  amplified 
transmission  is  superimposed  u]ion  the 
direct  xollagc  iiu])i'i>sse(l  njion  tlie  plate 
of  the  oscillator  tubes.  Under  tlicse 
conditions,  tlie  output  voltage  of  the 
latter  varies  projiortionally.  producing 
the  desired  modulated  radio-frei|uency 
current  in  the  antenna  circuit. 

The  power  equipment  for  a  radio 
liroadcasting  station  is  subject  to  no  re- 
quirements of  an  unusual  nature,  with 
the  possilile  exception  of  freedom  from 
electrical  noise.  This  factor  is  of  no 
little  importance,  however,  and  exerci.^es 
considerable  influence  on  the  choice  of 
power  sources  for  use  in  tln'  various 
circuits. 


In  broadcasting,  to  an  even  greater 
extent  perhaps  than  in  other  ainu.^e- 
ment  enterprises,  the  program  must  go 
forward  smoothly  and  briskly  to  obtain 
the  most  favorable  reaction  from  the 
audience.  Delays  of  even  a  relatively 
few  seconds  often  become  painfully  evi- 
dent since  the  sense  of  hearing  alone  is 
involved,  and  as  soon  as  the  transmis- 
sion is  interrupted  the  listener  is  be- 
yond tlie  influence  of  the  personalitv 
of  the  entertainer.  It  is  of  jirimary 
importance,  therefore,  tliat  such  facil- 
ities as  are  required  to  expedite  the 
program  to  the  utmosi  should  be 
provided. 

The  contn.)!  eipiipment  required  de- 
pends largely  upon  the  class  of  service 
in  which  the  station  operates.  The 
smaller  stations  necessarily  serve  a 
limited  audience  and  often  employ  con- 
siderable mechanically  reproduced  music. 
Under  these  conditions,  the  simplest 
possible  arrangement  vrill  generally 
suffice.  On  the  other  hand,  many  of 
the  larger  stations  now  number  their 
audiances  in  tens  of  thousands,  and  the 
talent  available  often  includes  figures 
of  national  or  international  prominence. 
Two  or  more  studios  are  frequently  em- 
ployed, and  the  use  of  wire  line  con- 
nections to  outlying  points  is  finding 
increasing  application.  Under  such  cir- 
cumstances a  well  worked  out  control 
system  is  essential. 

In  general,  the  facilities  re(|uired  may 
Ite  classified  into  three  separate  groups. 
In  a  broadcasting  station,  it  is  just  as 
im]iortant  to  close  and  open  the  circuit 
]irom]itly  at  the  proper  time  as  it  is  to 
raise  and  bnver  the  curtain  in  the 
tlieatre.  There  is  also  the  problem  of 
insuring  that  nothing  but  the  desired 
transmission  is  broadcast,  since  failure 
in  this  respect  nndoulitedly  detracts 
materially  from  the  artistic  effect  pro- 
duced and  often  results  in  considerable 
embarrassment  to  the  station  presonnel 
or  to  tile  talent.  These  conditions  re- 
(|iiire  ibal  eoiilrol  over  the  outgoing 
tl'ailsiiiission  be  \ested  in  the  studio 
ilirector  or  aiinouiicer  ami  that  suitable 
provision  be  made  in  the  studio  for 
this  purpose,  'i'he  apparatus  employed, 
in  addition  to  the  necessary  keys  and 
relays  for  circuit  control,  must  include 
suitable  indicating  means,  such  as  a 
series  of  signal  lamps,  so  that  circuit 
conditions  at  any  particular  instant  will 
be  evident  to  all  persons  involved. 

Another  requirement  arises  from  the 
close  co-operation  which  must  be  main- 
tained between  the  studio  and  operating 
personnel  and  the  fact  that  in  many 
I Coitliiiitt'd   0)1  fafjc   llJi 
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OUR  NATIONAL  DEFENSE 
POLICY 

'  I  :'iiUiiucd  j  rum   ['iigf  S- 

lliiiiuuli  :i  rrnliziition  of  this  lliai  we 
liii\c  conii'  111  tlu'  statcnu'iit  (iT  a  mili- 
tar\'  ]inluy  as  i'iiiitaiiii'(l  in  the  Xatimial 
llrlnisr  A.t. 

XdW  li't  iiir  cxiilaiii  liriclly  what  tiic 
XaliMiial  iirlcnsr  Art  is.  and  hnw  it  is 
a|i|ilic(l  In  sfciii-i'  ihc  inli'nck'il  priivi- 
>i(in  Ic'i-  (IrlVnM'.  lioar  in  mind  thai 
ihr  Iri'iii  ■■militia"  (U'signates  nut  the 
National  (liiard  ahmr.  as  is  cnnundnly 
-ii|i|i(iscd.  hut  llir  niilitar\'  nian-pnwer 
III'  I  he  naiKin.  made  np  of  all  the  able- 
ImhIiciI  iiirii  hrtween  the  ages  of  18  ami 
l"i.  N  iinihrrin.Lr  at  the  present  time 
siinic  t\M'nl\-lhi'ri'  millions,  the  mili- 
tia is  dnidcd  into  a  comparatively  small 
(iri^anizcil  rnrci'.  cdrnprising  the  Army 
(d'  thr  Iniicd  Statrs.  and  a  vast  resev- 
\nii-  ii\'  untrained  manhood.  Provision 
fiir  adi'i|naic  national  defense  involves 
I  he  |ii'(ililiaii  of  ]ii-i'paring  the  organized 
port  mil  III  the  militia  for  its  defensive 
task,  and  nl  lormulating  the  plans 
w  hiTiliy  the  great  bulk  of  the  unorgan- 
izeil  militia  may  be  shaped  into  an 
etfeetive  force  in  an  emergency. 

The  War  Department,  as  a  branch 
of  the  Executive  division  of  the  Na- 
tional rTOvernment.  is  charged  with 
carrying  out  the  provisions  of  the  law 
with  respect  to  national  defense. 

The  Army  of  the  United  States  con- 
sists of  three  components — the  Regu- 
lar Army,  the  National  Guard,  and  the 
Organized  Reserves.  This  is  the  or- 
ganization provided  for  in  the  National 
Defense  Act.  Prior  to  the  passage  of 
this  Act  the  War  Department  was  \ni- 
able  to  pursue  a  progressive  military- 
program  for  defense,  but  was  ]>rin- 
cipally  occupied  with  keciiing  the  small 
Regular  Army  n]i  tcj  a  iiigh  standard 
of  efficiency  in  the  execution  of  tlir 
missions  assigned  to  it.  Now.  however, 
with  the  National  Defense  Act  based 
on  the  conception  that  national  defense 
means  imified,  co-ordinated,  nation- 
wide effort,  the  War  Department  is  en- 
abled to  lay  plans  for  devoting  the  re- 
sources and  mart-power  of  the  Natimi 
to  the  needs  of  defense  in  time  of  na- 
tional danger  and  to  develop  the  means 
wherebv  those  ]ilans  mav  be  juit  int<i 
etr,.et.   ' 

The  K'egular  .\rmy  is  a  eomparati\'ely 
small  sub-divisiiJii  of  tlii'  Army  of  the 
['nited  Stab's,  its  size  is  regulated  bv 
the  a|ipr(i|irialions  made  annually  fnr 
its  suppnii.  and  now  consists  of  ir.'.i.dOK 
olTicers  and  men.  inclnding  TOGO  Philip- 
pine Scouts.  It  has  a  number  of  mis- 
sions in  time  "f  ]ieaer'.  chief  amouir 
them  being  the  maiiiteiiami'  of  an  ef- 
ficient mobile  fiivei-  til  meet  a  sudden 
emergency,  the  dexelnpment  nf  a  eadi'e 
or  skeleton  ovganizat  imi  which  can  pro- 
vide trained  piTsiuinel  for  ke\'  pnsi- 
tiiins   ill   an   expanded   nri^anizal  imi.  llic 


maintenance  of  our  overseas  gai'nsons. 
and,  of  increasing  importance  under 
the  National  Defense  Act,  the  organ- 
ization and  training  cd'  the  ntber  cmu- 
poiients  lit  the  Armv  of  the  rnited 
States. 

'i'he  Xalinnal  (iuai'd  cumpi-ises  the 
organized  jiortion  of  the  militia.  In 
lime  of  peac-e  it  is  maintained  as  a  State 
birce.  fov  liical  uses,  and  as  sm-li  is 
under  the  enntrol  of  the  i-liier  e\ecUli\cs 
111'  the  variniis  State,-.  The  Federal 
(iovernment  provides  certain  sui)plies 
and  training  facilities,  including  a 
iHimlier  of  instructors  from  the  Regu- 
lar .Vi'my.  In  time  of  national  dangi'r 
the  I'l'oident  may  call  the  X'atioinil 
(iuai-il  piirlHui  lit  the  .Vrmy  of  the 
I'llited  States  intii  acti\e  m'1-\  lei'  of  the 
Federal  (liixernnient.  and  when  it  is 
so  called  It  assumes  a  status  correspond- 
ing to  thai  (if  the  Retrnlar  Army.  The 
Xatiiinal  Ciianl  at  present  mimhers 
abiiut    i:;.00(i  iillicers  and   men. 

The  (  )ri:aiiizcd  li'c^eines,  which  Wniild 
in  an  emei'gciicy  cnmprise  the  hulk  of 
the  Army  of  the  Fnited  States,  includes 
that  portion  of  the  organized  militia 
not  a  jiart  of  the  Regular  .\i-iny  or  the 
X'ational  (Jiiard.  In  time  of  peace  the 
Organized  l,'ese]-\e>  consist  of  re>er\c 
otficers.  non-commissioned  officers,  and 
enlisted  specialists,  who  form  a  skeh>- 
ton  organization  about  which  the  na- 
lioiiV  man-power  mav  be  readih  and 
etlicieiitly  molded,  trained  and  assimi- 
lated wlieii  it  is  called  111  ilut\  and 
miibilized  fur  a  national  emeigiaicw  .Vl 
the  present  time  the  ]ierso]iiiel  cnrnlled 
111  the  Organized  Reserves  enmes  mnsiK 
rnuii  lliiise  men  who  served  the  ciiiintr\ 
during  the  World  \\'ar.  lint  a^  time 
goes  on  and  tliese  men  pa>s  iiiit  rrmii 
i  lie  period  when  they  arc  a\  ailable  for 
llic  iiiilitar\  scr\ice  of  the  iiatimi. 
iilliei's  mii-l  be  suppilied  from  llic  ymilh 
of  the  ciiiiiil  ry  as  it  grows  lo  manhood 
and  lo  part  iei|iatiiin  in  the  scr\  ice  of 
llie  nation. 

To  aecompli-h  the  pi'eparalion  of  the 
young  men  of  the  country  for  the  share 
which  they  iMii>t  bear  in  the  >er\  ice 
their  citizenship  entails,  the  (ioMirii- 
iiiciil  has  established  such  aL;-ciicic>  a-. 
the  Kcsel'M'  Oiricel's'  Traillilie  Corps 
and  the  Citizens'  Militar\'  Traiiiiiii;- 
(  'oi'ps.  known  in  ahhrev  iat  mn  as  llu' 
i;.0.'l\C.  and  the  C.:\r.T.C.  The 
R.O.T.C.  is  eoiiducted  through  ciiopcr- 
alion  with  cei-tain  schools  and  colleges 
ihi-iiimhout  the  ['nited  States,  in  wliieli 
units  of  the  R.O.T.C.  are  established 
for  the  traininu  of  simlents  enrolled  at 
those  institutions.  The  (bivernment 
furnishes  otliciu^  and  enlisted  men  .i> 
instructors,  arms  and  other  eipii|iiiient. 
ami  money,  to  carr\-  mi  llic  iiiilitar\ 
instruction.  ('I'l'dit  is  ui\en  lowanl 
graduation,  and  ipialificd  graduates  are 
appointed  ill  llie  Othccrs"  Keser\c  Corps. 


Tlu 
Cam]): 


Citizens'  ililitary  Training 
ire  conducted  at  various  desig- 
nated military  posts  throughout  the 
country  for  a  few^  weeks  during  the 
summer,  and  give  those  young  men  who 
\(ilunl<'er  bir  enrollment  an  opportu- 
nity to  receive  a  limited  military  train- 
ing, togetbei-  with  an  acquaintance  with 
the  obligations  of  citizenship,  and 
understanding  of  the  military  policy  of 
llic  Xation,  and  a  broadening  of  view 
which  comes  from  association  with  their 
fellows  in  the  common  service  of  the 
country.  The  Government  supplies 
transportation  between  their  homes  and 
the  camps  to  which  they  are  assigned, 
shelter  and  subsistence  while  they  are 
in  attendance  at  tlie  camps,  and  pro- 
lides  uniforms,  arms  and  ei|-,ii]iment, 
and  instruction. 

With  the  proven  knowledge  that  the 
X'ation  may  no  longer  rely  for  its  de- 
fense upon  a  small  detached  armed 
force,  lint  must  enroll  every  citizen  and 
cMuy  dollar  and  must  direct  every  ef- 
fort toward  the  X'ation's  need,  the  Na- 
tional Defense  Act  has  provided  a 
svstematic  plan  for  preparing  the  forces, 
individual  and  material,  of  the  country 
for  the  emergency  which  they  may  be 
called  n])on  to  meet.  We  have,  after 
more  than  a  century  and  a  quarter  of 
failure  to  adopt  and  apply  an  adequate 
military  policy  for  providing,  efficiently 
and  economically,  the  means  for  the 
common  defense  as  intended  by  the 
X'ation's  founders,  at  last  laid  down  a 
policy  and  plan  whereby  the  AVar  De- 
|iartment  may,  with  the  support  of  the 
people  and  their  legislators,  carry  out 
a  system  of  national  defense  that  will 
mi'ct  a  national  emertrencv. 


Chicago  Uses  Superpower 

On  last  Decemljer  11  the  peak  demand 
for  eleciric  power  in  Chicago  was  iiS.S.OOO 
kilowatts,  or  nearly  one  million  horse- 
power. The  twenty-four  hour  energy 
demand  was  over  ten  million  kilowatt- 
hours. 

The  new  Crawford  Avenue  ]ilaiit  in 
Chicago,  now  in  partial  operation,  will, 
when  completed,  have  a  capacity  nearly 
as  great  as  the  total  possible  power 
available  from  the  much  discussed  Muscle 
Shoals. 

There  is  now  au  interconnection  be- 
tween central  stations  in  Illinois,  Indiana, 
Kentucky.  .Michigan,  and  Wisconsin  by 
means  of  which  power  may  be  trans- 
ferred   lo   meet    the    load    demands. 

Pourr   Plant    Enr/itirrrinfl. 


Development  of  a  Rustproof  Iron 

Chrome-iron  having  rust-proof  pro|ier- 
ties  is  rejiorted  to  have  been  manufac- 
tured in  Sweden.  The  new  alloy  is  of  a 
silver  white  color  and  has  all  the  char- 
acteristics of  soft  iron.  It  is  made  by 
mixing  Swedish  iron  with  a  certain 
amount  of  ore  found  in  South  Africa. 

A  roof  covered  with  this  material,  it 
is  estimated,  will  cost  only  fifty  per  cent 
more  than  one  covered  with  galvanized 
iron.  The  new  roofing  does  not  require 
liainliug  as   a   rust   inwentive. 

Marhhiri!/. 
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Stage  directions  for  this  scene  from  William  Vaughn  Moody's  play,  "The  Great 
Divide,"  call  for  a  woman's  muffled  scream,  a  pistol  shot,  and  the  crash  of  break- 
ing furniture.      The   microphone   on  the   right   sends  them   all   to  your  home. 


An  Exciting  Evening 


WGY,  at  Schenectady,  KOA, 
at  Denver,  and  KGO,  at 
Oakland,  are  the  broadcasting 
stations  of  the  General  Electric 
Company.  Each,  at  times,  is  a 
concert  hall,  a  lecture  room,  a 
news  bureau,  or  a  place  of 
worship. 


If  you  are  interested  to  learn 
more  about  what  electricity  is 
doing,  write  for  Reprint  No. 
AR  391  containing  a  complete 
set  of  these  advertisements. 


Here  are  four  of  the  WGY 
Players  (the  world's  first 
radio  dramatic  company) 
at  a  thrilling  climax  that 
almost  turns  sound  into 
sight. 

Tune  in,  some  evening, 
on  one  of  their  productions. 
You  v^^ill  be  surprised  to 
find  how  readily  your 
imagination  will  supply 
stage  and  setting. 


UH 

GENERAL  ELECIMC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  NEW  YORK 
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TRANSMITTING   EQUIPMENT 


„l„nu-d  i> 


(•luic   iinj< 


stations  tho  studio  and  tliv  diicriitiiii:- 
room  are  widely  separated.  A  suitable 
intercommunicating  telephone  and  sig- 
nal system  is  almost  an  absolute  essen- 
tial. Both  audible  and  visilile  signals 
are  desirable  and  suitable  means  must 
be  provided  to  prevent  such  signals 
from  being  broadcast. 

A  third  rei|uirenu'nt  relates  to  luoni- 
toring  facilities.  'J'he  operator  of  a 
radio  broadcasting  station  luis  consider- 
ably more  important  functions  than 
those  <d'  telegraphist,  ••trouiile  sliootrr." 
and  wireman.  Xot  only  is  he  the  critic 
upon  whom  the  studio  director  in  most 
cases  Tuust  depend  for  information 
concerning  the  effect  which  is  actually 
being  presented  to  the  audience,  but 
also,  through  his  control  of  the  input 
volume,  he  himself  contributes  mate- 
rially to  the  excellence  of  the  program 
or  tends  to  spoil  it  entirely.  It  is  (piitc 
necessary,  therefore,  that  he  be  pro- 
vided with  suital)le  apparatus  to  en- 
able him  to  obtain  the  desired  results. 
Preferably  these  should  take  the  form 
of  a  suitable  loud  speaker  equipment 
arranged  for  monitoring  the  output  of 
the  speech  aiuplifier  and.  by  means  ot 
a  suitable  rectifier,  the  radio-frequency 
(Uitput  of  the  transmitter. 

In  so  far  as  receiving  apjiaratus  is 
concerned,  the  requirements  to  be  met 
are  at  best  somewhat  indefinite.  Since 
a  large  number  of  broadcasting  stations 
may  be  classified  as  ''coastal  stations." 
however,  equipment  suitable  for  main- 
taining the  receiver  watch  required  liy 
law  is  essential.  In  this  connection, 
the  original  practice,  it  will  be  remem- 
bered, involved  an  interruption  of  the 
program  every  fifteen  minutes  for  three 
minutes  to  "listen  in."  Such  a  pro- 
cedure was  necessarily  of  short  duration 
and  in  almost  all  stations  facilities  are 
now  provided  to  permit  of  reception 
on  GOO  meters  while  the  local  transmit- 
ter is  in  operation.  Tliis  requires  a 
separate  receiving  antenna  and  imposes 
certain  restrictions  up<m  the  design  of 
the  receiving  apparatus.  In  addition 
to  its  use  in  the  reception  of  telegraj)h 
signals,  it  is  also  desirable  that  the  re- 
ceiver be  suitable  for  employment  in 
the  broadcasting  range  and  be  capable 
of  the  high  quality  reproduction  of 
speech  and  music,  since  on  occasion  it 
may  be  employed  to  considerable  ad- 
vantage to  supplement  the  rcuiilar 
monitoring  facilities  and  to  hear  the 
programs  from  other  stations. 


THE  IMPORTANCE  OF 
FINANCIAL  TRAINING 

lC,n,lii,iu-ti    fr.nn    ^ayf   (JJ I 

cry  and  inqirnvcd  his  "fixed  assets" 
and  wondei'cd  wh\  baid^s  wouldn't 
loan  him  nioi'c  mnne\'  on  his  equi]i- 
ment. 

7.  ('om]iaii\"  in  linaiicial  trouble  on  ac- 
count of  heads  not  imderstanding 
the  difference  between  "caiiitar'  and 
"bank  loans." 

The  greatest  requirenu'iit  that  1 
know  (d'  that  a  man  entering  a  mechan- 
ical or  technical  business  needs,  is  to 
be  '■\vell-r(Uinded  out"  in  his  attain- 
ments. i!\  this  1  mean,  that  he  must 
thoi'nuehh  understand  the  commercial 
and  fimincial  side  of  business,  along 
with  his  s]iecial  training  in  engineering, 
manufacturing  oi-  consli'uction. 

Most  of  my  I  licnts  lia\e  leai-neil  their 
lesson  aflei-  toiling  a  >;i-cat  many  years 
at  tlieir  |i;ii't  iculai'  industry.  Statistics 
showing  the  number  of  failures  (d'  men 
between  the  ages  of  ;>.">  and  •")!)  are  stag- 
gering— likewise  are  flic  data  re\-ealing 
the  nundier  (d'  coiiiei-ns  who  are  at- 
tempting to  opei-ate  upon  an  inadequate 
capital    structure. 

A  broiid-gauged  executive  who  makes 
a  success  of  his  business  enterprise, 
understands  the  importance  of  and 
kccjis  his  finger  on  the  pulse  of  his 
operations  by  his  knowledge  of  the  fol- 
lowing points. 

1.  Amoimt  (d'  ali>oi|it  idu  of  his  prod- 
uct in  the  miirki'i.  .iml  its  fluctua- 
tions during  the  scasdu. 

•^.  The  necessity  of  keeping  the  condi- 
tion of  the  conijiany  sufficiently 
liqui<l  to  a\iiid  financial  embarrass- 
ment bv  action  id'  his  creditors. 

3.  The  inadvisnbility  of  o\ ci'stocking 
his  in\entory  at  times  ulien  its  value 
is  sidijcct  to  unusual  fluctuations. 

4.  The  factor>  lliat  determine  his  bor- 
rowing powei'.  such  as  relations  of 
li<piid  assets  to  cui'rcnt  liabilities, 
earning  powei-  and  linaiicial  state- 
ment. 

.■).  Till'  nee(l  III'  ,1  suit.dile  cost  system, 
which  will  acluallv  I'eflect  the  true 
c(jnditiiai  of  his  o]icrations. 

G.  The  necessity  of  a  rigid  credit  and 
collection  system. 

Xo  matter  what  engineering  skill  is 
employed  in  a  ])lant  ;  I'egardless  of  the 
efficiency  and  ability  of  the  sales  organ- 
ization; in  spite  of  modern  methods  and 
modern  equipment  tliat  may  be  utilized, 
if  these  necessary  adjuncts  to  a  sound 
business  policy  are  not  correlated  to  a 
very  definite  financial  program,  you 
may  expect  trouble  when  an  accounting 
is  had. 


THE  GREAT  AMERICAN  CITY 
OF  THE  FUTURE 

(  CniiliiiUi-il  frniii  /'dj/r  ,V.V/ 

the  lake  distriit  id'  Xortherii  Indiana, 
and  at  many  pdints  throughout  the  re- 
gion where  lully  wooded  land  or  beauti- 
ful marsh  land  like  the  Skokie  \'alley 
is  still  available.  In  addition  to  these 
public  recreational  facilities  there  will 
be  scores  of  golf  courses  and  there 
should  be  great  areas  of  thousamls  of 
acres  retained  for  truck  gardening, 
small  farming,  and  for  the  sake  of  the 
open  space  dividing  built  up  centers. 

The  smaller  city  and  town  jiarks  and 
playgrounds  will  probably  have  to  be 
provided  by  tin'  towns  themselves.  In 
fact  in  addition  to  the  large  scale  plan- 
ning for  the  entire  region  in  general, 
each  of  the  incorporated  municipalities 
should  study  its  ]n-oblems  and  produce 
with  the  advice  of  a  specialist  in  this 
field  development  plans  for  its  own 
future.  These  plans  should  cover  streets 
and  roads  in  co-ordination  with  the 
highway  jirogram  for  the  region  and 
the  neighboring  towns:  railroad  grade 
separation  ;  station  development ;  parks  ; 
playgrounds  and  athletic  fields :  public 
services  such  as  drainage  and  water 
supply :  traffic  regulation  and  parking 
facilities :  and  zoning  to  control  the  use 
of  land  areas,  and  to  protect  property 
owners  in  the  fair  use  of  their  holdings. 

As  a  matter  of  fact  a  great  nuinv  of 
the  towns  in  till'  Chicago  region  have 
already  iirepared  or  undertaken  to  pre- 
])are  their  zoning  plans  and  general  de- 
velopment plans.  All  of  the  Xorth 
Shore  towns,  most  id'  the  western  sub- 
urbs and  several  of  the  communities  in 
the  southern  district  have  developed 
enough  community  intelligence  to  real- 
ize the  necessity  and  advantages  cd'  such 
]daitning  fm-  the  future. 

From  this  brief  statement  it  will  be 
realized  that  the  whole  ]irogram  for  the 
regional  develojimenf  of  the  forty-five 
htmdred  square  miles  tributary  to  Chi- 
cago invohx's  a  new  conception  of  city 
btiilding.  It  involves  extensive  study 
and  surveys  of  large  and  intricate  prob- 
lems. It  promises  the  development  of 
a  regional  community  which  will  meet 
the  requirements  id'  human  life  in  a 
wa\'  that,  u])  to  this  time,  great  cities 
have  fiiiled   to  do. 


Navv  to  Use  80-kw  Vacuum  Tube 

The  Bureau  of  Engineering  of  the 
United  States  Xavy  Department  has 
awarded  a  contraci  to  the  General  Elec- 
tric Company  for  the  manufacture  of  an 
SO-liilowatt  electron  tube  transmitter. 
This  powerful  radio-telegraph  transmit- 
ting device  will,  when  completed,  be  in- 
stalled at  either  one  of  two  high  power 
naval  stations,  San  Diego  or  Mare  Island. 

It  is  understood  that  three  of  these 
SO,000-watt  tubes  are  being  manufactured. 
Wireless  Age. 
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Tech  Pharmacy 

Southwest  Cor.   33rd  and  State  Sts. 


College  Supplies 

Statio?iery 

Sporting  Goods 

Rast?nan  Kodaks  and  Filfns 

Fresh  Bulk  Candies 
Ice  C)  -earn — Sundaes — Sodas 
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acco 
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Rolling  Steel  Doors 

For  durable  service 

Wilson  Rolling  Steel  Doors  installed  twenty 
years  ago  are  still  giving  excellent  service. 

By  rolling  overhead  and  out  of  the  way,  they 
save  valuable  floor  space  in  Warehouses,  Piers, 
Railroad  and  Industrial  Buildings.  They  also 
otFer  maximum  fire  resistance  and  discourage 
theft.  Easily  o.-^erjted  hy  hand,  gearing  or  motor. 

Send  for  72  page  descriptive  catalog  No.  28 

The  J.  G.  Wilson  Corporation 

EstihlL-h.-d  1876 
1 1  East  36th  Street,  New  York  City 

Oiii;cs  in  .ill  pniicir..!  citk'S 


Resists  Corrosion 

THIS  picture,  taken  in  the  salt 
marshes  near  Kearny,  N.  J., 
shows  two  lines  of  30-inch  Cast  Iron 
Pipe  replacing  pipe  made  of  other 
material.  The  alternate  exposure  to 
the  action  of  salt  water  and  air  is  a 
severe  test. 

While  the  pipe  shown  in  the  pic- 
ture is  subjected  to  unusual  corro- 
sive influences,  all  underground  pipe 
must  be  able  to  withstand  corrosion 
to  a  greater  or  less  degree.  Cast  Iron 
Pipe  has  this  quality.  It  does  not 
depend  on  its  coating  to  resist  rust; 
the  material  itself  is  rust-resisting. 
The  first  Cast  Iron  Pipe  ever  laid  is 
in  service  today  at  Versailles,  France, 
after  two  hundred  and  sixty  years' 


The  Cast  Iron  Pipe  Publicity  Bureau 
Peoples  Gas  Bldg.,  Chicago 


CAST  IRON  PlPIi 


Syitrm."    H'llick    cr.yr, 
the  prol.Irm  of  m:l.-/ for 


Str:ic,:',ho-J.;ng.tn- 

Itrcsliug  tnstalhtions  to 

mitt  spcciiil  problems 
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THE  AERONAUTICAL  ENGINEER 

{Continued  from  f'ayc  (jij  > 

find  a  useful   place  in  the  general  devel- 
opment   of   air   navigation. 

The  United  States  Air  Mail  Service  is 
understood  to  be  the  most  striking  ex- 
ami)le  in  the  world  of  the  results  it  is 
possible  to  obtain  with  careful  design  and 
construction  engineering,  combined  with 
rigid  inspection  and  maintenance,  and  a 
highly  trained  and  enthusiastic  person- 
nel. Already  the  service  has  reached 
such  a  high  rate  of  efficiency  in  both 
night  and  day  flying  that  it  has  become 
commonplace  and  but  little  is  heard 
about  it.  It  is  not  too  much  to  assume 
that  private  enterprise  may  bring  civilian 
flying  to  a  corresponding  high  state  of 
efflciency.  that  every  city  and  town  will 
have  flying  fields,  and  that  passenger 
and  express  carrying  by  air  may  soon 
become  as  commonplace  as  the  air  mail 
is  now. 

From  the  bills  now  in  Congress  it  is 
lK)ssible  that  we  may  soon  have  private 
flying,  especially  passenger  carrying, 
under  some  form  of  regulation.  This  will 
no  doubt  be  beneficial  and  promote 
safety,  but  it  is  desirable  that  such  reg- 
ulation should  not  hamper  or  tend  to 
smother    inventive    genius. 

All  of  these  activities  and  tendencies 
IJoint  to  ail  increased  demand  for  aero- 
nautical engineers  in  the  near  future.  A 
student  in  a  college  of  engineering,  who 
has  comjileted  the  necessary  courses  in 
mathematics  and  mechanics,  can  get  the 
fundamentals  of  the  subject  of  aero- 
nautics in  a  half-year  of  five  hours  per 
week.  Since  i;au.  Armour  Institute  of 
Technology  has  had  well  attended  classes 
in  aeronautics,  the  sub.iect  being  offered 
as  an  elective.  Aside  from  the  matter 
of  remunerative  employment  for  gradu- 
ates, colleges  should  consider  it  a  patri- 
otic duty  to  encourage  the  study  of  aero- 
nautics, because  in  the  case  of  another 
national  emergency  there  will  be  more 
need  than  ever  before  for  such  knowl- 
edge. 


"US  ENGINEERS  DON'T  NEED 
NO  ENGLISH" 

(Continued  from  piu/c  v.V  i 

This  is  another  exam|)le  of  a  writer 
with  very  little  knowledge  of  his  sub- 
ject, but  it  also  shows  a  complete  lack  of 
logical  arrangement.  Unrelated  state- 
ments are  tied  together  with  a  conjunc- 
tion, but  they  serve  no  useful  purpose 
and  the  result  is  nothing  but  confusion. 
No  capable  engineer  would  start  to  build 
a  bridge  until  it  had  been  jilanned  to  the 
last  detail.  He  will  often,  however,  start 
to  write  some  important  document  with 
no  plan,  no  logical  arrangement,  in  mind. 
He  may  be  a  master  of  his  subject,  he 
may  know  and  observe  all  the  rules  of 
grammatical  construction,  the  entire  ver- 
bal resources  of  the  language  may  be  at 
his  disposal,  and  yet  the  result  is  little 
better  than  a  hodge-podge.  Kngineers 
sometimes  wonder  why  they  study  logic, 
but  if  it  teaches  them  logical  sequence 
in  their  spoken  or  written  treatment  of 
a  subject,  it  comes  close  to  being  the 
most  valuable  subject  in  the  entire  cur- 
riculum. 

Professor  Hunlly.  unoflicial  emjiloy- 
ment  agent  for  .Armoui-  Tech.  replaces 
the  telephone  receiver  on  the  hook  and 
turns  again  to  his  overloaded  desk. 
"There's  a  good  job  for  some  young  grad- 
uate; the  jiarticuUir  course  that  he  look 
doesn't    nuilter    miuh.    and    he    lu-eil    not 
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have  been  an  ".A."  man  in  his  studies: 
but  he  must  be  able  to  write  a  good 
letter,  he  must  know  how  to  present  a 
proposition,  orally  or  in  writing,  in  an 
attractive  and  convincing  way.  Where 
am  I  going  to  find  such  a  young  man?" 
If  students  of  engineering  could  only 
realize  the  vital  importance  to  them  of 
a  command  of  good  English,  could  under- 
stand what  a  large  factor  it  is  in  nearly 
every  substantial  success,  they  would 
soon  forget  the  foolish  notion  that  "us 
engineers    don't    need    no    English." 


THE  ARMOUR  ALUMNUS 

(  Continued  from   faf/c  uS i 

cars  are  buili  in  facloiies  ecpiipped  al- 
most entirely  with  .Vmericau  machine 
tools. 

Ear!  K.  Zinn,  '20,  is  with  the  Hindry 
&    Knight    Co..    Tampa.    Florida. 

Meredith  F.  Lawrence,  '12,  is  a  repre- 
sentative of  the  Ceneral  .Motors  Corpora- 
tion,  San    Faolo,   Brazil. 

Harold  Ingrahm,  '17,  is  supervising  en- 
gineer on  a  large  construction  project  at 
Stockton,  California. 

William  C.  Dunn  is  wilh  the  Michigan 
Crankshaft    Company.    |)i>lroit,    Michigan. 

Merle  Nutt,  '23,  is  limning  the  Moline 
Iron  Works.  .Moline,  Illinois,  assisted 
more  or  less  by  his  father. 


Our  general  secretary,  Mr.  R.  A. 
tJoppelsroeder,  asks  for  assistance  in  lo- 
cating men  on  his  "missing  list."  These 
are  the  ones  who  do  not  receive  mail 
addressed  to  them  at  the  last  address 
we  have.  The  list  below  is  supplied  by 
the  secretary,  giving  the  name  and  last 
address  of  the  "lost,  strayed,  or  stolen." 
Please  look  this  list  over  carefully,  and 
if  you  know  where  any  of  them  are, 
kindly  notify  R.  A.  Goppelsroeder.  L'.'>1 
Conway   Bldg..  Chicago. 

Name  Last  Address 

Alk-e    Orme    Smith S    E.    Elm    St. 

IJoyd    Qua.vle 3420    S.    Michigan    Ave. 

Richard    H.    Bates 11757    Chappelle    Ave. 

Walter    King    Flavin... 917  N.  Sacramento  Blvd. 

Maurice    Davis     113.S   S.   Sacramento  Blvd. 

Douglas    Fletcher Blue    Island,    III. 

Allen    W.    Carlyle 2210    Prairie    Ave. 

A.    L.    Carver 1424    E.    53rd    St. 

.M.Donald    Darnell 6736   Cornell   Ave. 

.lulius    L.    Dorskv 1510    W.    13th    St. 

A     r     F"l.-v      521    S.    Leavitt    St 

.lu.s,.],h    II      fiMik 5S03    Indiana  Ave. 

EllMs    ■  I.  ..I  :;.  1  1.  h 1125    Wehster    Ave. 

IrMii^-    lli-hiiiin    .S2S    S.    Wabash    Ave. 

I..    .\iiliiM     II. .W.I 3636   Michigan    Ave. 

Charles    .John    .lohnson 4100    Prairie    Ave. 

I^vman    D.    Judson.  .National    Lead   Co..    Chicago 

Uenrv   E.    Karow 3321    Cottage   Grove   Ave. 

.t.    Krill 109   Grave   Court 

T,     1'      .M.  .   I..^!,.  V Ill    W.    Washington    St. 

Mnx     Hilli.iiii     M.  ICone 3253    Michigan    Ave. 

Frail.  IS    ,\l..iim..ni.-ry 1171    B.    61st    St. 

Max    .\li.is 1333    W.    Congress    St. 

Heiirv  A.    ;\i-iner..lt.  ..1514   S.  Central   Park  Ave. 

Clarence    G     Nicklin 4115    Broadway 

Marshall    E.    Przbylski 1246    N.    Robey    St. 

John    Howard   Raferty 149   E.    Ontario   St. 

■T.    R.   Richardson 915    Cornelia  Ave. 

.\lexander    F.    Robertson 

Illinois    Steel   Co.,    Chicago 

F,    G     .Shav 5017    Prairie    Ave. 

R.    W.    Sisler 6039    University    Ave. 

Charles   Sobel 900   N.    Fairfield    Ave. 

.Inhii    P.    Soltis 3614    Michigan   Ave. 

S     .1.    Stoker 6715    Indiana  Ave. 

Paul    Til.ls 5223    Winthrop    Ave. 

Edwani    L.-wis    Wells 1407    E.    53rd    St 

Wallace    K     Yerkes 1212    E     .".Ith    St. 
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presence  of  tunnels  in  the  street  these 
girders  had  to  be  cantilevered  to  support 
some  of  the  columns  of  the  superstruc- 
ture. All  floor  construction  is  of  the 
flat  slab  tyjie,  and  is  supported  by  col- 
umns on  jiiers  or  girders  carried  by  piers. 
There  are  in  all  four  rows  of  columns 
on  the  lower  level,  except  on  the  section 
east  of  State  Street,  where  the  arrange- 
ment differs  because  of  the  varying  road- 
way width.  The  columns  divide  the 
lower  level  roadway  into  three  sections 
of  ;!2  feet  6  inches  each.  The  middle 
section  is  intended  for  through  traffic, 
and  the  outside  roadways  are  for  the  use 
of  the  slower  local  traffic.  The  rein- 
forced concrete  columns  are  to  be  octag- 
onal in  section,  and  are  to  be  provided 
with  quarter-inch  steel  protecting  plates. 
The  bases  of  the  columns  are  to  be  pro- 
tected with  cast  iron  wheel  guards  at 
least  five-eighths  of  an  inch  thick  and 
rising  one  foot  above  the  surface  of  the 
street. 

The  lower  level  thoroughfare  will  be 
freed  from  gases  and  exhaust  from  fac- 
tory plants  by  a  ventilating  system  of 
the  exhaust  type  operated  from  three 
plants  at  State  Street,  La  Salle  Street, 
and  Lake  Street  respectively.  The  foul 
air  will  be  sucked  in  from  the  street 
through  registers  in  the  curbs.  The  side- 
walks will  have  high  curbs  so  that  they 
may  serve  as  loading  platforms,  and  at 
the  same  time  the  space  under  the  walks 
will  serve  for  ventilating  ducts.  The 
draft  in  these  ducts  will  be  maintained 
by  a  motor  driven  fan  at  each  of  the 
three  ventilating  plants.  The  largest  of 
these  fans  will  be  driven  by  a  Ifi.'i-horse- 
power  motor,  and  will  have  a  capacity  of 
21.S,000  cubic  feet  of  air  per  minute  at 
a  draft  of  1%  inches  of  water.  The 
ventilating  ducts  themselves  will  consist 
of  large,  hollow,  rectangular  boxes  of 
reinforced  concrete.  The  tops  will  serve 
as  sidewalks  and  are  given  a  cement 
finish,  while  the  sides  are  to  serve  as 
curbs  and  are  fitted  with  cast  iron  ven- 
tilating registers  set  in  the  concrete. 
The  curbs  are  provided  with  bumpers 
consisting  of  oak  timbers  to  which  are 
bolted  steel  bumper  plates. 

The  minimum  headroom  in  the  lower 
level  is  12  feet  4  inches.  Architectural 
reflnishing  work  will  be  done  largely 
with  Bedford  stone  with  rubbed  finish, 
as  advocated  by  the  Chicago  Plan  Com- 
mission for  all  river-front  improvements. 
In  preparing  the  specifications  for  this 
work,  the  Bureau  of  Design  made  an 
exhaustive  investigation  into  the  best  of 
modern  practice  in  construction.  Realiz- 
ing the  absolute  necessity  for  flawless 
concrete,  the  designers  took  extraordi- 
nary precautions  to  secure  its  uniform 
composition   and   density. 

The  improvement  will  cost  about 
twenty-five  million  dollars,  approximately 
half  of  which  will  go  for  construction 
work  and  the  rest  for  the  purchase  of 
condemned  property.  According  to  the 
present  schedule,  excavation  on  the  last 
section,  that  between  State  and  Dear- 
born Streets,  will  start  in  May,  1926. 
The  completed  work  will  be  ready  for 
the  public  early  in  1927,  provided  no 
new    difficulties   are    encountered. 


The  South  Water  Street  Improvement 

I  i'ontinued  from  f<tui,-   inji 

to  be  sunk  as  deep  as  122  feet.  At  the 
intersection  of  Lake  and  Market  Streets 
the  structure  is  carried  on  a  frame  of 
siibgirders     11      feet     deep.       Due     to     the 


Ethyl  Gas  Found  Harmless 

Tests  by  the  Bureau  of  Mines  and 
others  have  demonstrated  that  the  ex- 
haust fumes  from  ethyl  gas  are  harmless. 
The  Bureau  calls  attention  to  the  dis- 
tinction between  ethyl  gas  and  tetra 
ethyl   lead. 

National  Petroleum  Xcics. 
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Let  a  Republic  Engineer 

Work  Out  a  Plan  of  Control 

For  Your  Conditions 


A  National  Service 

Republic  Engineers,  men  of  thorough  training 
and  experience  in  power  control  and  fluid  meas- 
urement, are  stationed  at  each  of  the  twenty-five 
factory  branch  offices  designated  by  circles  on 
the  map.  They  will  be  glad  to  explain  just  how 
Republic  instruments  can  serve  you  best  in 
cutting  production  costs.  Their  personal  interest 
and  personal  service  will  insure  a  correct  instal- 
lation and  satisfactory  performance. 


We  will  be 

pleased 

to  send  you  detailed 

information  on  any 

of  the  instru- 

ments  shown. 

Birmingham 

Milwaukee 

Boston 

New  York 

Toronto 

Philadelphia 

Montreal 

Pittsburgh 

Chicago 

Portland 

Cincinnati 

San  Francisco 

Dallas 

Seattle 

Denver 

St.   Paul 

Kansas 

City 

Springfield 

Los  A 

neeles 

Se 

It   Lake  City 

Detroit 

Grand    Rapids 

Republic  Flow  Meters  Co. 

XZ04  Diversey  Parkway,  Chicago,  Illinoi* 
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^ 


repubucWeow  meters 
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Why  interchangeable 
parts  can  he  made 
at  low  cost — 


Brown  &.  Sharpe  Automatic 
Screw  Machines 

are  one  of  the  hig  reasons 

'T^HE  low  cost  of  parts  for  auto- 
mobiles, sewing  machines,  type- 
writers, etc.,  is  due  entirely  to  quan- 
tity production.  Manyoftheseparts 
are  made  from  bar  stock  and  Brown 
&  Sharpe  Automatic  Screw  Ma- 
chines are  often  responsible  for  the 
fast  rate  of  production  secured. 

These  machines  when  once  set-up 
and  supplied  with  stock,  work  auto- 
matically and  perform  each  opera- 
tion with  a  high  degree  of  accuracy. 

Brown  &  Sharpe  Mfg.  Co. 

PROVIDENCE,  R.  I.,  U.S.A. 


INDUSTRIAL    BUILDINGS   SHOULD   BE   WELL 
LIGHTED. 

From  the  employer's  viewpoint,  the  big  difference 
between  men  who  work  out  of  doors  and  those  who  per- 
form tasks  inside  the  building,  is  the  factor  of  light.  Day- 
light furnishes  sufficient  illumination  outside  during  the 
daytime  working  hours  for  men  to  pursue  their  tasks 
efficiently  and  safely.  But  the  proposition  of  getting 
enough  daylight  into  the  interior  of  industrial  buildings, 
requires  some  thought. 

It  is  not  a  difficult  problem  by  any  means,  and  any 
employer  can  take  advantage  of  daylight  and  utilize  it  for 
lighting  his  building  during  the  daytime,  if  he  desires.  It 
is  an  excellent  light,  especially  suitable  for  the  eyes,  re- 
ducing eye  strain  and  eye  weariness  to  a  minimum,  and 
has  the  great  economic  advantage  of  costing  nothing. 

To  utilize  daylight  to  the  utmost,  we  must  first  pro- 
vide means  for  allowing  daylight  rays  to  enter  the  interior 
of  buildings  in  sufficient  quantity — namely,  proper  and 
adequate  windows  and  skylights.  I\Iany  excellent  instances 
of  buildings  designed  with  a  due  regard  to  the  importance 
of  daylight  lighting  can  now  be  seen  in  many  of  our  in- 
dusti-ial  cities.  Such  buildings  present  the  appearance  of 
being  practically  all  windows — "window  walled,"  as  they 
are  termed — and  this  type  of  daylight  construction  is 
coming  rapidly  into  favor,  because  it  constitutes  a  more 
healthy  building  for  large  numbers  of  employes,  both 
from  the  lighting  and  ventilation  standpoints. 

Among  those  who  have  constructed  this  type  of  mod- 
ern industrial  building  may  be  mentioned:  The  Shredded 
Wheat  Co.,  Gillette  Safety  Razor  Co.,  Lyon  &  Healy  Piano 
Co.,  H.  J.  Heinz  Co.,  Corona  Typewriter  Co.,  Skinners 
Macaroni  Co.,  Grape  Juice  Co.,  Dodge  Bros.,  Nelson  Valve 
Co.,  Piston  Ring  Co.,  Remington  Arms  Co.,  and  a  great 
many  others. 

The  Larkin  Co.,  Philadelphia,  has  erected  a  building 
almost  entirely  glass,  85'^'c  being  windows,  and  the  Loomis 
Breaker,  operated  by  the  D.  L.  &  W.  R.  R.  Co.,  Nanticoke, 
Pa.,  is  literally  a  glass  house,  being  93.5' .'  of  glass.  The 
new  buildings  of  the  Winchester  Repeating  Arms  Co. 
have  an  average  glass  area  of  58^f. 

An  investigation  covering  18  buildings  constructed  by 
the  Aberthaw  Const.  Co.,  Boston,  shows  that  the  average 
window  area  is  57.5'^f. 

These  figures  indicate  how  important  the  subject  of 
lighting  is  now  considered  by  employers  of  industrial 
labor,  and  how  well  the  idea  has  been  carried  out  by  the 
architects  and  engineers,  in  order  that  all  parts  of  a  build- 
ing may  receive  sufficient  daylight.  But,  in  addition  to 
providing  ample  window  space,  there  is  another  factor 
which  is  equally  important,  and  that  is,  equipping  the 
windows  with  the  proper  glass. 

The  bright  direct  rays  of  the  sun  should  not  be  per- 
mitted to  strike  the  eye,  and  we  must  provide  a  means  for 
reducing  the  glare  to  rays  which  will  not  be  too  bright. 
This  is  accomplished  by  glass  especially  manufactured  for 
industrial  windows,  known  as  Factrolite.  This  glass  pos- 
sesses the  property  of  breaking  up  the  intense  rays  of  the 
sun  and  diffusing  the  light  into  the  interior  of  the  build- 
ing in  proper  portions,  solving  the  problem  of  sun  glare. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE    GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis  New   York.  Chicaga 
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KOEHRINfi 


Paving  in  Peru 


IT  is  not  only  in  this  country  that  Koehring  pioneers,  but  in  sections 
all  over  the  world  the  Koehring  paver  is  blazing  new  concrete 
trails  of  progress,  development  and  civilization. 

hi  Peru,  for  instance — paving  streets  of  Lima  and  thirty-twc^  of  its 
other  principal  cities,  building  the  important  motor  highway  be- 
tween Lima  and  Callao  and  pushing  paving  work  in  Cuzco, 
Arequippa  and  Ayacucho.  The  Koehring  paver  is  found  taking  its 
part  in  this  major  public  improvement. 

Koehring  Pavers  and  Mixers  are  identified  with  noteworthy  construc- 
tion projects  in  all  parts  of  the  country  and  the  world.  "Koehring 
Heavy  Duty"  is  a  symbol  signifying  equipment  o(  the  highest  grade, 
built  to  deliver  maximum  operating  service  over  a  period  of  years. 


KOEHRING 

MILWAUKEE 


COMPANY 

WISCONSIN 


Manitfactiirers    of    Pavers,    Mixers  —  Qasolinc     Cranes,    Draglines,    Shovels 
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Airplane  View  of  "  Victory  "  Bridge,  Perth  Amhoy,  J^.  J. 


Ch,itmcl  Piers  Built  by  the  foundation  Company 


HIGHWAY  TRAFFIC,  WHICH  IS  NOW  TREMENDOUS,  AND  WHICH  IN  THE  YEARS  TO  COME  WILL  CONTINUALLY  INCREASE,  REQUIRES 
THE  MOST  MODERN  BRIDGE  STRUCTURES.  FIRM  FOOTINGS  FOR  THE  CHANNEL  PIERS  OF  THE  $4,000,000  HIGHWAY  BRIDGE,  WERE 
OBTAINED,  UNDER  THE  TREACHEROUS  BED  OF  THE  RARITAN  RIVER,  BY  THE  USE  OF  PNEUMATIC  CAISSONS  SUNK  TO  UNUSUAL  DEPTHS. 


ON    LAND   OR   WATER,  AT    HOME   OR  ABROAD 

THE   FOUNDATION   COMPANY,   AN   ORGANIZATION   OF   DESIGNING   AND  CONSTRUCTING 

ENGINEERS,  SPECIALIZES  IN   THE   BUILDING   OF   DIFFICULT  STRUCTURES.      THE  WORK  OF 

THE    FOUNDATION    COMPANY,    THROUGHOUT    THE    WORLD,    INCLUDES    ALL    PHASES    OF 

PRIVATE  OR  PUBLIC   UNDERTAKINGS  IN  THE  CONSTRUCTION   FIELD. 


THE  FOUNDATION  COMPANY 

CITY  OF  NEW  YORK 

Office  Buildings  ■  InixistriaX  P/ants  -  Warehouses  -  Ka\\road.%  and  'Terminah  -  Vouniations 
Underfimmng  -  Fi/iration  and  Seu;age  P/ants  -  W-jiro-E\cctr\c  Developments  -  Power  Houses 
Highways  -  River  and  Harbor  Devebpments  ■  Bridges  and  Bridge  Piers  ■  Mine  Shafts  and  Tunnels 


CHICAGO 

PITTSBURGH 

ATLANTA 


SAN  FRANCISCO 
LOS  ANGELES 
MONTREAL 


LIMA,  PERU 

CARTAGENA,  COLOMBIA 
MEXICO  CITY 


BUILDERS        OF        SUPERSTRUCTURES        AS        WELL        AS 


LONDON, ENGLAND 
PARIS,  FRANCE 
LOUVAIN,  BELGIUM 
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THE  FIFTY^FOOT  INTERFEROMETER  TELESCOPE 

of  the 

MOUNT  WILSON  OBSERVATORY 

By 
F.  G.  PEASE,  '01 


OXH  iif  the  tirst  tilings  that  as- 
trinioiiuM-s  attempted  to  dn  in 
I  he  vi'i'v  rarliest  days  (if  tlif 
telescope  was  to  measure  the  di- 
ameters of  the  stars.  As  even  today, 
witli  our  powerful  instruments,  thi' 
angidar  diameter  of  a  star  is  tdo 
small  to  be  determined  by  direct 
micrometer  measurement  of  the 
imai;e  at  the  focus  of  any  telescope, 
they  soon  found  that  this  was  an 
impossible  task.  The  prolilem  soon 
appeared  even  nmre  hoijeless  because 
before  lont:'  they  learned  to  ileter- 
mine  tiie  distances  of  the  stars, 
which  were  fouiul  to  be  so  enormous 
as  to  be  measured  only  in  tiM'ius  of 
the  distance  that  W'jaht  travels  in  a 
year. 

In  ISliS  Fizeau  suj^'jicsted  that  in- 
terference methods,  described  below, 
would  ]irovide  a  more  powerful 
means  than  the  micromctei-  of 
measurinfi'  small  angles.  In  187:) 
Stephan  applied  this  method  at  the 
.Marseilles  Observatory  and  fo\ind 
that  telescopes  very  much  larger 
than  his  31.5-ineli  instrument  would 
lie  required  to  mea.sure  the  diameters 
of  the  stars  he  examined.  In  18!K) 
^liclu'lson  jioiiited  out  tliat  large 
ajiertures  were  not  really  necessary 
for  tlie  i)urpose,  but  that  the  result 
could  be  obtained  by  the  use  of  a 
periscojjic  system  described  below, 
com]iosed  of  four  small  min-ors 
wliich  collect  light  from  two  pencils 
any  distance  apart  and  pass  it 
througli  a  telescope  of  small  aper- 
ture. In  1  !••«'(>  ime  of  these  interfer- 
ometers was  built  from  ))ians  of 
Michelson  and  Pease  and  attached  to 
the  100-inch  Hooker  reflector.  About 
this  same  time  tlie  first  real  clue  to 
the  diameter  <if  a  star  was  discovered 


in  an  indirect  manner  by  Russell  and 
KddinLiton    througli    a    comparative 


The  c 
image 


The  bands  indit 


Study  of  the  absolute  nuignitude  and 
surface  brightiu'ss  of  the  sun  and 
stars.  The  hypothetical  diameters 
they  f(nind  for  certain  stars  were 
very  much  greater  than  had  been 
thought  possible.  Upon  applying  the 
interferometer  to  the  measurement 
of  these  supposedly  large  stars  the 
writer  nu't  with  great  success  in  tlie 
actual  determination  of  tlieir  di- 
ameters. 

Briefly,  the  principle  of  the  inter- 
ferometer as  applied  to  the  telescope 
consists  in  the  bringing  together  at 
the  foeus  of  the  telescope  two  pencils 
of  light  from  the  star.  Here  the  cus- 
tomary diffraction  image  will  be 
seen  (Figure  1),  and,  in  addition,  a 
series  of  superposed  dark  and  light 
bands  called  "  frinires. '"     If  the  star 


be  suflicieiitly  small,  it  will  act  as  ;i 
])oint  source  and  the  fringes  will  lie 
very  cousiiieiious.  If.  however,  the 
angular  diameter  is  appreciable, 
each  ijoint  acts  as  a  separate  source, 
resulting  in  an  overlapping  of  fringe 
systems  with  consequent  dimming  of 
tlie  pattern.  It  can  be  sliowu  math- 
.■matically  that  the  fringes  disappear 
when  we  liave  the  relation  a  =  1,22 
A/D  where  x,  is  the  angular  diameter 
in  radians.  A,  the  wave-length  of 
light — a  value  approximately  0.7.5  X 
10  ■'  centimeters,  and  1).  the  sepai-a- 
tion  of  the  pencils. 

The  ■"double  star"  interferometer. 
so  called  because  it  is  used  princi- 
pally in  measuring  the  separation  of 
the  components  of  double  stars,  con- 
sists of  a  plate  having  two  apertures, 
which  is  placed  in  the  converging 
beam  of  the  telescope  about  two  feet 
inside  the  focus.  These  apertures 
correspond  to  openings  7  by  11 
inches  projected  on  the  large  100- 
inch  mirror  whose  sejiaration  can  be 
varied  from  4  to  8  feet. 

The  "twenty-foot"  interferometer, 
a  diagram  of  which  is  shown  in  Fig- 
ure 2.  is  a  periscopic  device  for  ob- 
taining jiencils  of  light  from  the  star 
separated  by  an  amount  greater  than 
the  diameter  of  the  mirror.  On  a 
steel  beam  are  fixed  two  plane  mir- 
rors, -iij  inches  apart,  inclined  at  45° 
to  the  axis  of  the  telescope,  and  fac- 
ing downward  and  away  from  the 
axis  of  the  large  mirror.  The  other 
mirrors,  variable  in  separation  from 
7  to  20  feet,  are  also  mounted  at  an 
inclination  of  4.)°,  but  upward  and 
toward  the  axis.  The  100-inch  mir- 
ror is  covered,  except  for  the  two 
openings  underneath  tlie  inner  mir- 
rors   and    two    additional    openings. 
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ilM'il  l'(ir  i-nni|iarisi)ii  |)iii-|((>scs.  Siiu/c  the  ' '  liriili;c. "'  innuiilfd  caiitilevrr 
Ihf  paths  of  the  t\V(i  |i('iicils  nf  liiilil  fasliidU  uti  llic  imrtli  ciiil  iif  a  short 
linist     l[a\('    the    same    optical    lriii;tll.        a\i-    /'.    -Iiohii     in     |-"iL;iin-     I.    sn|i|iorlril 

Stellar   Distances   and   Diameters 

Angular  Diameter  DistaJice  Linear  Diameter 

Star  Seconds  of  Arc  Light  Years  Miles 

Aiitai'.'s-  ■;<   Scorpii    0.040  383  4:!0. 000.0(1(1 

Oi-hit   of   Alai-s ...  •J,S-.2.(1()(I.(I()(I 

Mira— 0    Ccti     i).OM\  1(1:!  L'dO. 000. 11(10 

Px'ti'hjciisc    -:!  Oriouis 0.047  lO-'l  I'lS.OOd.ddl) 

Oi-hil    of    Earth ...  iStJ.OOO.OOO 

Schrat  -,i  I'coasi    0.021  li.')l  !.')(). 000. 000 

Ahlrliai'aii-    z    Taui-i     O.Ol'O  M  :i().()0(l.()(l(l 

Aivtiinis  — ;(   I'.ootis ().0-_>0  :!4  -JO.OOO.DOd 

Sun     ]llL'-_'.4  d.ddddlii  sdd.lidd 

Earth    ...  S.OOO 

Oil.'    I.i-ht    Vrar   =    .").SI1     ■      1(1' '   niil.-s. 


various  cipial  i/iiiu'  (lr\ict's  art'  used 
to  coiiipi'iisaic  for  any  iliffcrciu'i's 
arisin'_;  from  llcMiri'.  rtc.  The  images 
fiii-nicil  hy  the  two  pi'iiC'ils  ai'i' 
lirini^;lit  to  a  coiiiuiDn  point  at  tlic 
focus  of  the  tclcsiMipc  throutih  small 
ailjustmcnts  hy  means  of  motors. 
The  imac-c  of  the  star  fii'st  shows 
only  the  usual  central  bright  disk 
surrounded  liy  dittraetion  rings  and 
it  is  necessary  to  make  adjiistmonts 
for  i)ath  dift't-renees  before  the 
fringes  appear  as  a  series  of  alter- 
nately dark  and  bright  liands  supiM-- 
posed  on  the  stai-  iinaL:e.  When  the 
outer  mirrors  ari'  moved  apart,  tlie 
fringes  for  ceiiain  stars  f;ide  away: 
if  the  miri'or  sepai-atioii  corres])(i]id- 
ing  to  disappearance  of  the  fringes 
be  measured  and  fountl  equal  to  D, 
the  angular  diameter  of  the  star  may 
be  obtained  by  the  equation  given 
above.  The  linear  diameter  is  then 
determined  from  the  known  distance 
of  the  stai'. 

The  accompanying  table  t;ives  the 
measured  angular  diametei'S,  the  dis- 
tances in  light  years  olitained  from 
parallax  measures,  and  the  deduced 
linear  diameters  of  a  number  <if 
stars,  to  which  are  added  a  few  well 
known  astronomical  distances  for 
comiiarison. 

So  silrcessful  Were  the  measures 
ohlililleil  with  these  two  illtel-fer- 
oineters  that  the  consl  met  ion  of  a 
.■)0  -  f  o  o  t  intcr-ferometei-  telesco|)e 
from  plans  of  Male  ;ind  I'ease  is  now 
in  pi-ogress  in  the  ohservatory  sho])s. 
Sin<'e  it  is  (iut  of  the  (luestion  to  at- 
tach an  interferometer  of  this  size 
to  the  Idd-ineh  ti'lescope,  it  is  Ijeing  1^;*.. 
built  as  an  entii-ely  separate  instru- 
ment and  will  he  mounted  in  a  llous- 
ine-  of  its  own. 

The  intei-fei-ometer,  a  model  of 
which  is  shown  in  Figure  3,  consists 
of    a    struetiii-al     steel     frame    n.    ealle(l 


4e,.|      pedestal 
clock       ,/        (s 


and     (ln\en 
|-"ii;-|||-i'      il  ) 


D.agr 


tlii'ough  the  worm  and  worm  wheel 

(■   ami  /.      'I'lie  optical    parts   cmsist    of 
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nn-  '/'.  the  comiiensator  ," .  an. I  the 
e\epicrc  ,s.  Tlic  movable  niin-ors  are 
mounleil  on  carriages  which  travel 
siinuli  ane(]usly  toward  or  away  from 
th iitei-  of  the  beam,  the  separa- 
tion varyini:  from  (1  to  ."id  feet.  These 
cai-riaii'cs  move  on  tracks  accurately 
niaidiiiOMl  and  adjusted  to  a  true 
plane.  The\-  are  driven  by  means 
(if  two  scri'Ws  accui-ately  cut  and 
ground,  both  of  whiidi  ai-e  ojierated 
liy  a  siniile  nnitoi'.  In  addition  to 
their  longitudinal  motions  these  mir- 
rors i-otate  about  a  common  hori- 
zontal a.\is  ])assing  through  their 
I'cntiMs  and  lying  parallel  to  tlieir 
lon^itmlinal  motion,  thus  enabling 
the  observer  to  set  the  mirrors  for 
stars  (d'  different  declinations.  If  it 
IS  found  that  the  displacements  of 
the  imaLics  at  the  focus  due  to  flexure 
o!'  the  frame  are  larger  than  is  de- 
siraldi',  a  doiiljle  mirroi'  system  sim- 
ilar to  tiiat  used  in  some  types  of 
I'angc  finders  will  be  substituted. 
The  Liri'atcst  difficulty  in  maintain- 
ing optical  iierfecti(ni  in  the  figures 
of  astroioiinical  mirrors  ai'ises  from 
distortion  caused  by  changing  tem- 
perature. As  the  mirrors  of  this  in- 
terferometer stand  in  the  open,  they 
are  sulgect  to  this  change.  To  pre- 
\ent  as  much  as  possible  their  distor- 
tion, they  are  made  of  pyrex  glass, 
which  has  a  much  lower  temperature 
coefficient  than  ordinary  glass. 

The  fixed  mirrors  are  mounted  at 
angles  of  45°,  their  faces  receiving 
the  light  from  the  movable  mirrors 
and  sending  it  downward  to  the  con- 
cave mirror.  Their  centers  stand  29 
inches  a])art,  the  outer  edges  of  their 
faces  lying  within  a  circle  40  inches 
in  diameter.  Each  of  the  fixed  mir- 
rors is  jjrovided  with  two  fine  mo- 
tions, which  enable  the  observer  to 
superpose  the  two  images  after  they 
have  been  brought  approximately 
into    position    by   the   outer   mirrors. 


Model    of    fifty-foot    inter 

plane    mirrors    /    ami 


two    nio\al 

two    fixetl    ]ilane    mirron 

concave   mirror  -i,   a   small    plane   mir- 


er    telescope — looking    south. 

The  west  mirror  has  also  a  microm- 
eter slow  motion  along  the  bridge  to 
comiiensate    for    differential    expan- 
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sions  ill  the  hridiie  and  f<ir  variatidiis 
in  the  atmospherie  paths  through 
wiiieh  the  li<rht  travels.   As  described 


Fifty-foot 


Fig. 
lookin 


under 


made 
eye- 
iudi- 


latei'  this  compeusatinn  can 
at  the  eyepiece,  but  usually  the 
piece    compeusatinn    sci'ves    t( 
eate  the  amount  of  correction 
To  be  made  by  ad.iustint;'  the 
west    mirror.    All    four   mir- 
rors  are   alike,   l-i   inche-;   in 
diameter      and      "J^o      inches 
thick. 

The  imajre-foi-minLT  part  of 
the  optical  system  is  a  con- 
cave mirror  of  4()-incli  aper- 
ture and  18-foot  focal  length. 
It  is  placed  at  the  bottom 
of  the  central  panel  of  the 
bridge  in  a  cast  iron  cell, 
which  permits  proper  adjust- 
ment. Since  the  mirror  is 
well  protected  in  its  cell  bv 
an  insulating  wall  of  cork 
board,  it  is  made  of  the  usual 
"■jilate  glass""  composition 
manufactured  by  the  St.  Go- 
bain  (iia.ss  Works  in  France. 
As  the  glass  disk  has  a  thick- 
ness of  only  o  inches,  it  is 
necessary  to  snp])ort  it  on  a 
system  of  jilates  wliicli  dis- 
tributes the  loatl  e<(uall.v  nn 
each  support.  Three  of  the 
jilates  are  fixed  to  define  the 
jilane  of  the  mirror,  while  the 
remainder,  with  levers  and 
counterweights,  support  the 
weiglit  of  their  eorres]iond- 
ing  segments.  The  edge  of 
the  mirror  rests  on  its  lower 
side  on  two  concave  cylindrical  pads, 
a  third  )iad  beini;-  added  at  tlie  top 
to    ])i-event    any    disjilacement    as    it 


turns  into  p.jsitions  east  and  west  of 
the  meridian.  Thus  far  the  light 
from  the  star  has  been  traveling  as 
a  beam  of  parallel  light : 
at  the  mirror  a  curvature 
is  imparted  to  the  wave- 
front  so  that  the  beam  con- 
verges to  a  point  18  feet 
from  the  mirror.  It  ]iasses 
from  the  concave  mirror 
\o  an  inverted  45°  mir- 
inr  lying  between  the  two 
ft-\ed  mirrors  and  tlienee 
to  tlie  compensator  and 
eyepiece,  wliich  are  in  a 
po.sitiou  convenient  for  oli- 
servation  from  the  north 
side  of  the  bridge.  All 
tliese  ]iarts  are  fastened  to 
the  bri(li:c  and  iiKJve  as  a 
unit  with  it.  the  observer 
operatini;'  from  a  fixed 
]>latf(n-m  built  above  the 
polar  axis. 

The  function  of  the  eom- 

]iensator  is  to  equalize  the 

two    paths    of    light    from 

the   stai'  so   that  they  are 

n—      ■•ii|itically""  equal.   Beams      '^"° 

of    liyht    leaving   the   star 
and     ti'a\elinu     over     two     separate 
liaths    iiiusT    ai'rive    at    tlie    same    in- 
stant,   otherwise    there    will    not    be 


the  same  optical  lieam.  !Many  tilings 
can  cause  a  difference  in  path,  for 
example,    slight    variations    in    the 


side    of    fifty-foot 


any    fringes, 
from   tile  star 
])]ieii(i)nenHn   1 


Twii  separate  pulses 
cannot  interfere:  this 
Ids  I  inly  for  parts  of 


density  of  the  atmosphere,  relative 
expansions  of  different  portions  of 
the  interferometer  frame,  or  a  slight 
disiilacement  of  the  star  im- 
ages from  the  crosswires  in 
the  eyepiece.  To  correct  this, 
advantage  is  taken  of  the  dif- 
ferent speeds  of  light  in  trav- 
ersuig  air  and  glass.  In  one 
pencil  is  placed  a  plane  par- 
allel piece  of  glass,  and  in 
the  other  a  similar  piece,  ex- 
cept that  it  is  composed  of 
twii  Wedges  of  glass  which 
can  lie  displaced  with  respect 
to  one  anothei-  so  as  to  make 
the  plate  either  thicker  or 
thinner.  Since  it  is  best  to 
work  the  instrument  without 
too  much  coiii]ieiisatioii,  two 
pencils  are  taken  directly 
fi-om  the  concave  mirror 
from  stars  very  close  to  the 
equator,  the  reading  of  the 
wedge  shift  is  taken,  and  cor- 
rection made  by  moving  the 
West  fixed  mirror  the  proper 
amount.  For  the  comparison 
or  zero-distance  fringes,  an 
artificial  source  having  the 
customar.v  pin  hole  and  two 
slots  is  used.  One  of  the  slots 
is  varialile  in  width  and  the 
varialiility  is  read  off  on 
a  scale  calibrated  U>  read 
direcrly. 

The  liridge  is  a  latticed 
steel  frame  'A  feet  .")i^  inches  long 
and  is  coni]ii;sed  of  five  sections  as 
follows.    The  central  panel  is  -I  feet 


128 

<i  inches  IdiiL'.  4  t'cet  9Vi;  inches  widi'. 
and  10  feet  4  inches  deep.  Tlie  ad- 
joinintr  panels  on  either  side  are  6 
feet  10  inches  lon<r,  4  feet  9V->  incites 
wide  at  the  inner  end  and  2  feet  1(1 
inelis  wide  at  tlie  outer  end,  and  10 
feet  4  inches  deep.  The  end  .sections 
are  18  feet  '^4  inch  hmff.  >'  feci  Id 
inches  wide,  nnd  10  feet  4  inches 
deep  at  thi'  inner  end.  jmd  1  font  !t-''i 
inches  at  the  nuter  end.  The  struc- 
tnral  members  are  all  aii<rles  and  vniy 
in  size  from  (iXii~'-  ''s  inchc>  in 
3X3XV4  inches.  The  -lls^rt  phitcs  aiv 
%  and  I/O  oi  ="1  ineh  thick  ami  the 
whole  structure  is  put  to^i'thcr  with  ■■,- 
inch  tnrned  bolts  in  reamed  Imlcs. 
The  estimated  weight  of  the  bridge 
itself  is  7.300  jKninds  and  the  total 
load  on  the  axis,  incliidintr  mirror 
mountings,  ifc.  is  14.000  pounds. 

To  the  south  side  of  the  bridge  is 
bolted  a  steel  casting  "(8  incites  Ioiil: 
and  35'4  inches  wide  with  ribs  (i'- 
inches  deep,  with  additional  boltiii'j 
flanges.  This  is  faced  and  bored  to 
receive  a  shotilder  of  the  ))olar  axis. 
The  easting  is  so  placed  as  to  bring 
the  line  of  the  polar  axis  throtiglt 
the  center  of  gravity  of  the  assem- 
bled bridge,  which  reduces  the 
eccentric  loadiitg  on  the  drivitig 
mechanism.  The  jtolar  axis  is  of  0.50 
carbon  steel,  with  an  elastic  limit 
of  80,000  pouitds  jier  square  inch, 
forged  and  heat  treated  and  so 
drawn  as  to  be  tnachined  with  diffi- 
culty. Its  flaitiic  is  L'4io  inches  in 
diameter  and  '2^  ■_■  iitches  thick  aitd  is 
thinned  to  IV2  iitches  thick  to  form 
a  shoulder  fitting  iitto  the  steel  cast- 
ing. It  is  rounded  off  so  as  to  join 
the  upper  cylindrical  bearing  having 
a  diameter  of  7.874  inches  and  then 
taper.s  to  about  41/.  inches  in  diant- 
eter  where  the  section  is  somewhat 
stepped  to  receive  the  various  thrtist 
and  radial  loads.  It  is  4  feet  (i/V 
inches  over  all.  Kacli  beariitg  is  com- 
posed of  two  S  K  F  annttlar  beariiiiis, 
whose  carryiitg  capacity  is  far  in  ex- 
cess of  aity  loading  thus  far  contem- 
plated, a  practice  which  gives  long 
life  and  the  fine  rtttining  (pialities 
needed  in  such  instritnictits.  The 
north  hearings  aiv  SKF  .\o.  11  pi. 
12.2047  incites  outside  .liatitetef :  the 
south  bearitigs  SKF  \n.  i;il7. 
7.08fi6  inches  (iiit>i(lc  diameter:  and 
a   single  thrtist    hearinu    at    the   south. 

SKF  Xo.  .-.11.  al.out  'i;l  ,  inelle>  ,,ut- 
side  diameter.     The   polar   liead   earrv- 

ing   these   hciirings   is   :in    ii- •asliiig. 

in  the  shape  ,,{  ■.,  lililied  e,,ni,Ml  tiilic 
3  feet  To  inches  long,  bearing  fottr 
lugs  with  which  the  instrument  is 
fastened  to  the  pedestal  and  in  which 
ad,iusting  scr.-ws  are  fitted,  so  that 
the  axis  can  either  be  adjtisted  ver- 
tically. ti|i]ied   lon-itiidimdlv.  or  rn- 


THE   ARMOUR    ENGINEER 

taled  sideways — niotions  which  are 
necessary  to  align  the  axis  |)ro])erIy 
with  respect  to  the  auxiliary  roller 
tracks.  The  pidar  head  is  carried  on 
a  large  pyramidal  base,  the  top  of 
which  is  truncated  at  an  angle  of 
34°.  It  is  formed  prineii)ally  of  four 
''X'>X-!s  i'lcli  angle  struts  bearing  on 
ll'-inch,  31.;")-pound  I-beams  and  tied 
with     smaller    angles.       The     top     in- 

eli 1   stirface   of  the   pedestal   is  28 

imdh's  by  ;i;i  imdies.  the  foot  of  the 


(hi  March  S  it  ((vm  iniiioinu'id  (it 
tlu  ('arni(ji<  I  institution  of  lVr;,s7i- 
ini/ton  that  )U( iisiircmi: iits  hud  ,;'(w/ 
hi  I II  ciimptitid  at  thi  Mount  \Vil- 
sini  (Hisi  mitorji  of  thi  dimnitir  of 
thi  st<ir  Mini.  Till  sum  ss  attniil- 
nil/  the  obstrvations  upon  Mira  is 
thi  latest  triumph  of  Mr.  Peasi. 
the  astronomer  at  Mount  Wilson, 
lehii  has,  siiice  1H20,  measiind  thi 
liri  liire/esf  known  stars  in  the  iiui- 
ri  rsi .  Betelgeuse,  Arctiirus,  AUh  - 
iKiraii.  Scheaf,  which  is  Beta  of 
I'lfiasiis.  and  the  fiery  Antares  are 
thi  other  "points  of  light"  which 
hiiei  jiiilded  to  the  mea.furine/-sfick 
iif  Mr.  Pease. 

Mini  is  the  second  largest  star 
hiioieu.  being  surpassed,  as  far  as 
our  kiiou-lidgi  goes,  bi/  Aiitans 
iiliiiii .  Till  diameter  of  Mira  is  .•<o 
r<ist  that,  inn  the  sun  placed  at  its 
eiiilir,  the  star  could  comfortabl;/ 
contain  the  orbit  of  the  earth.  But 
tht  distance  of  Mira  is  so  great  that 
it  nicer  appears  brightir  than  a 
star  of  the  second  iiiagiiit  iidc. 
The  angle  subtended  bg  the  xtar, 
to  use  an  illustration  given  bg 
Science  Serrici ,  is  the  same  as  that 
of  the  head  of  an  ordinarg  pin  five 
mill  s  away.  The  name  Mira,  mean- 
ing "the  wonderful,"  u'as  given  to 
the  star  by  ancient  eustronomers  on 
account  of  its  periodical  variations 
III  lirilliance.  The  reason  for  fhi.f 
variiilion  was  islahlishcd  about  a 
yiar  ago  irJu  n  it  leas  discovered 
that  Mira   is  „   ,/„„/,/,.  star. 


strttts.  10  feet  (i  inches  by  ll.'  feet, 
while  the  Iniii  adjusting  screws  on 
titv'  I-beams  form  a  rectangle  12  feet 
4  inches  east  and  west  by  12  feet  1 
inch  north  and  smth.  .V  ribbed  plate 
is  fastened  to  the  top  surface  to 
carry  the  ])(dar  head  screws.  To 
guide  the  bi-idge  and  pre\-eiit  its  vi- 
bration, two  I'ollei-s,  II  inches  in 
diamctiM-.  with  sjiring  cyliitders  for 
cushionin";-.  are  fastened  to  the 
bi-idge  and  travel  on  a  circular  track 
fastened  to  the  north  face  of  the  ped- 
estal. The  track,  a  o-inch,  !1.7n- 
liotind  I-beam,  has  ;i  radius  of  8' ^ 
fe.'t  and  is  very  carefully  machini'd 
to    ;i    true    ])l;ine    surface. 
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The  worm  sector  is  a  large  iron 
casting  bolted  to  the  bottom  and  north 
sides  of  the  bridge  and  is  very  care- 
fully located  with  respect  to  the  axis 
since  the  whole  instrument  has  to  be 
dismantled  for  transportation.  After 
Indting  and  doweling  it  to  the 
bridge  it  was  then  machined, 
bobbed,  and  ground  in  position,  the 
axis  itself  being  used  as  a  center. 
The  sector  is  a  little  over  60°  and 
jiermits  a  travel  of  two  hour.s  either 
siile  of  the  meridian.  The  worm  and 
sector  are  of  the  same  dimension  as 
those  of  the  100-inch  reflector,  the 
same  cutlers,  hobs  and  grinding 
worms  being  used.  The  i)iteh  is 
0.4;i7.")  circular  ]>.,  left-hand  single. 
There  are  Mlo  teeth  to  the  eireiiin- 
ference  of  the  wheel,  its  ])itch  radius 
being  100.2671  inches. 

The  worm  is  mounted  on  a  sliding 
table  which  permits  all  ad.justmcnts 
necessary  to  insure  the  proper  mesh- 
ing of  the  worm  and  sector.  It  is 
41 0  inches  pitch  diameter  with  8 
inches  of  thread.  It  is  mounted  on 
two  S  K  F  self-aligning  itearings,  Xo. 
1211.  i)laced  34  inches  apart,  and  the 
thrust  is  a  double  S  K  F  .\o.  709.  The 
worm  dips  contiitually  into  a  bath  of 
(dock  oil  which  is  freed  particularly 
from  acids  and  from  gumming  ju-op- 
erties. 

The  driving  clock  stands  a  few 
feet  to  the  east  of  the  pedestal  and 
transmits  i)ower  to  the  worm 
through  a  control  gear-box.  The 
clock  is  patterned  after  the  type  de- 
velo|)ed  by  Warner  and  Swasey, 
whi(di  we  have  found  from  long  ex- 
perience with  the  100-inch  and  60- 
iiich  reflectors  to  give  the  very  finest 
kind  of  motion.  Almost  the  only  va- 
riation introduced  is  the  substitution 
of  S  K  F  ball  bearings  throtighout  to 
replace  the  earlier  slightly  barrel- 
shaped  spindle  bearings.  This 
reduces  the  driviiie'  weight  to  a 
third  or  a  fpiarter  of  that  previouslv 
used. 

Thi'  gear-box  permits  the  rapid 
settiitg  of  tlie  instrument  in  right 
ascension  and  a  delicate  Ciuitrol 
whilf  the  instrument  is  following  the 

star.        llouMe     IlookeV     joints     eonileet 

the  (dock  to  the  g.ear-box  and  the 
gear-liox  to  the  worm  to  permit  ease 
of  alignment  and  the  (dimination  of 
periodic  eri-(ir  due  to  lack  i>i  it. 

The  central  section  nf  the  bridge 
and  the  complete  driving  mechanism 
wei-e  emiiloyed  in  IU2S  as  the  com- 
inmi  carrier  for  the  various  cameras 
and  s])ectrograplts  u.sed  at  the 
eclipse.  Figure  3  slniws  a  model  of  the 
instrument  with  its  nio\able  shed;  Fig- 
ures 1  and  -->.  the  instrument  under  con- 
struction :  and  Figure  (!  show.s  the 
teleseojte  with  all  the  eclipse  camera.« 
attached. 
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THE  WORK  OF  THE  FOREST  PRODUCTS  LABORATORY 


By 
F.  J.  CHAMPION 

United  States  Forest  Products  Laboratory 


THE  Forest  Products  Laboratory 
ot  Madison.  Wisconsin,  is  a  part 
of  the  research  branch  of  the 
United  States  Forest  Service.  Tliis 
hiboratory — the  first  of  its  kind  to  be 
establislied — was  started  in  1910  for 
tlie  study  of  the  pliysical  and  moclian- 
ical  properties  of  wood,  its  cliemistry 
and  pathology,  and  its  manufacture, 
conversion,  and  use.  The  purpose  be- 
liind  tlie  accunnilatinn  of  knowledge 
resulting  from  these  studies  is  the  same 
as  the  whole  purpose  of  the  Forest 
Service,  namely,  tlie  nuiintaining — by 
growth  or  conservation — of  an  ade- 
quate timber  supply. 

Although  the  laboratory  is  housed  in 
a  building  of  the  T'ni\ei'sity  nf  Wis- 
consin and  is  given  an  alldimcnt  of 
light,  heat,  and  power,  it  is  adminis- 
tered solely  by  the  United  States  For- 
est Ser\ice  and  not  as  a  university 
department. 

Naturally,  because  of  the  eom])lexity 
of  wood  and  because  of  its  myriad  uses 
the  Forest  Products  Laboratory  is  di- 
vided into  a  nutnber  of  investigative 
sections  specializing  on  separate  phases 
of  the  general  problem.  As  the  mechan- 
ical pro]>erties  of  wood  are  ]irobal)ly 
those  of  tlie  most  direct  interest  to  the 
majority  of  users,  the  largest  section 
of  the  laboratory  is  given  over  to 
studies  of  the  meclianical  projierties  of 
the  commonly  used  species.  When  it 
is  realized  that  more  than  one-half  of 
the  timber  cut  each  year  is  for  use  in 
building,  the  scope  of  economies  pos- 
sible through  accurate  knowledge  of  the 
mechanical  properties  of  the  wo(vIs 
used  for  structural  jmrposes  may  be 
appreciated. 

An  exam]ile  of  strength  study  which 
is  of  considerable  interest  to  the  for- 
ester is  the  investigrttidU  unw  in  prog- 
ress regarding  the  influence  of  growth 
conditions  on  the  strength  pr<i]H'rties 
of  wood.  There  is  a  wide  spread  o]iin- 
ion  among  himbermeu  that  the  locality 
of  growth  has  an  important  bearing 
u]ion  the  properties  of  wood.  To  test 
the  soundness  of  this  opinion,  samples 
of  the  species  under  investigation  are 
collected  from  various  [larts  of  the 
country  and  from  stands  representing 
the  various  site  conditions  in  each  re- 
gion, and  careful  comparisons  of 
strength,  growth  rate,  and  specific  grav- 
ity are  made.  Results  of  investigations 
.ilready  completed  show  that  for  a  spe- 
ries    studied,    favorable   or    uuravorai)le 


strength 
alone. 


Mr.     F. 

than 


Champion. 

igrapliiial     location 


'I'o  carry  on  its  tests  of  tlie  mechan- 
ical properties  of  wood  the  Forest  Prod- 
ucts Laboratory  is  well  equipped  with 
testing  apparatus.  This  ranges  in  capa- 
city from  a  machine  whicli  tests  the 
toughne.ss  of  specimens  a  half-inch 
square,  through  a  series  of  universal 
machines  capable  of  applying  a  nia.xi- 
mum  load  of  a  few  hundreil  thousand 
])oiinds  to  a  niillion-]>ouiid  luachine 
uiiicli  can  cause  the  faiUire  of  wooden 
I  oluinns  a  foot  square. 

The  wood  preservation  section  is  or- 
ganized to  develop  preservatives,  wood 
treating  methods,  and  sanitary  meas- 
ures to  cut  down  the  largest  single  item 
of  ]n-eventable  waste  that  occurs  in 
liuibei-  ])ro<luetioii  auil  use:  that  is.  the 
destrurtion  (if  wood  by  decay.  Be- 
sides an  equipment  of  tanks  for  vari- 
ous steeping  treatments  this  unit  of  the 
hiboratory  is  provided  with  several  pres- 
sure treating  cylinders  for  impregnat- 
ing wood  so  as  to  obtain  deep  penetra- 
tion with  creosote,  zinc  chloride,  or 
other  preservatives.  A  large  part  of  the 
Work  of  the  section  of  wood  preserva- 
tion is  performed  on  railroad  ties  be- 
cause these  are  convenient  to  work  with 
and  give  results  of  general  application. 
Sections  of  test  tracks  are  maintained 
thi'ouu-hout   the   eounti-v   where   treated 


of   the   timber    testing    laboratory. 
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anil  iinliTMlril  lies  -.wv  iiinlrr  i)li-rr\;i- 
limi  iimlcr  vai'idiis  scr\  iii'  c  midii  i(iii>. 
('.■ii-rl'iillv  k('|it  ivinrds  .-irc'  mi  lilc  Inr 
iiriii'lv  a  iiiillioii  lies.  'I'rsl  i  II -i  a  I  la  I  inns 
and  M'r\  icr  rci-di'ds  arc  also  ma  iiitaincil 
I'm-  |iiisl>.  ii.ilc-.  niiiir  ami  >I  rmiii  ral 
limliiTs.  |ia\  mil;  lilinks.  and  maiam-  pil- 

illLT.       'I'llc   |il-i>lc(  tinll    111'   «  atiT-IViillt    |lil- 

iiiL;'  aiiain-l  lln-  attack  nl'  manm'  ImnnLr 
ori;-aiiism>  is  a  |inililcm  I'ar  iimrc  d  i  f- 
licllll  nf  soliiliiin  lliaii  nI-||imifV  |ll-ntcc- 
tidli    frnm    flits. 

In  addilimi  In  its  studies  nf  the 
effects  i>(   \afiniis   ]ircsci-\at  i\cs   in    pfn- 

tcctiim"     U I      ri-nlll     the     -I'n-S     clVectS     III' 

decav.  the  lahnratiii'\  carries  mi  hinlni;- 
ical  studies  ni'  deca\'  ni'i^aiiisms  in  cn- 
n]ieraliiiti  with  the  riiircaii  nf  Plant 
lniliistr\.  I'arl  iciilar  altcnlinn  is  paid 
tn  the  I'unei  wiiicji  stain  nr  mt  liiinliei-. 
The  I-elatMc  destnicl  nelless  ,<(  dilVeivnl 
rnn;:i  is  deteriiiiiied  ami  the  actinn  nt' 
\ariiins  chcniicals  mi  hil)nfaliir\'  ciil- 
tufes  nl'  the  nfi^anisnis  is  iii\  e<tii;"aleil 
hcfiife  anv  lai  L;e-scalc  trial  im|neLriia- 
tiiiii.s  with  chemicals  nl'  miceitaiii  etl'cct 
are   attempted. 

The  kiln  dfviiiu'  nl'  Wnnd  cnntilUle> 
tiidaw  as  it  always  has.  to  entail  cmi- 
siderahle  iIcLi'rade  nl'  liimlici-  with  re- 
sulting waste  and  tinamial  Inss.  The 
siihitimi  III'  the  kiln  ilr\inu'  prnhlem  as 
seen  liY  the  Fnre-t  I'mdiiits  Lalmratorx 
involves  first,  ahsnlute  means  of  cmi- 
tfolliiiir  temperature  and  humidity  con- 
ditions in  all  parts  of  the  kiln  through- 
out the  ilrxini;';  M'coml.  a  kiiowledire  of 
the  moisture  chaiiiics  and  the  stresses 
set  u]i  in  Wood  duriiiL:'  dryini;';  and. 
third,  the  perrectiiiL;"  ol  means  of  meas- 
urin.LT  these  stresses  at  aii\-  time  and 
rclievinLT  them  thrmiirh  steaiiiinir  or 
thfoutjh  the  use  of  hiL;ii  humidities. 
The  lahoratorv  has  louml  that  drvin.i; 
de.<rrade  can  he  cmisideralil\  reduced 
even  with  fast  ilr\iiiL;'  schedules.  For 
Miulheril  pine,  for  lll-taiice.  l-esearch 
has  ile\  ised  ';V-lioiir  kiln  ilr\ini;'  sched- 
ules which  lia\e  reduced  ileL;-raile  from 
ahout  '.'ii  per  cent  In  ,"i  per  cent  in  the 
upper  i^rades  and  Ifnm  ahmit  -'In  per 
cent  to  li)  per  cent  or  less  III  the  com- 
mon   Lirades. 

The  kiln  d|-\iiiii'  section  has  ile\eliiped 
a  re\er~ilile  circulation  internal  Ian 
kiln.  \i\  which  ureal  ia|)iilit\  ol'  air 
niiiM'iMent    IS   olilaiiied    and.    Iiecaii-e   of 

the  re\el'sihle  feature.  lIlliformitN"  of 
ilryilii:'  in  all  part-  of  the  piled   lumher. 

The  eipllpmellt  ol'  the  section  in- 
cludes a  hatterv  of  full  >ized  kiln-  re- 
markahle  for  their  tiexiliility  of  conliol. 
and  a  >el  of  smnll  dryiiii;-  cliamher>.  In 
addilimi  to  kiln  sliidies,  an  e\hausti\e 
>tiiilv  of  air  seasoning:"  prolilenis  is  also 
in  pi'i litres-. 

Althoui^h  mo<t  of  ihe  work  of  the 
laimratiiry  is  nf  practical  applicatimi 
and    tako   aceniinl    nf  I  he   ivouiremeii:  ■ 


of  the  \aiioii-.  uu.hI   mdu-ti  le-.  one  mm-  the    standardization    of    sofiwood     \arii 

lion    has   heeii    created    wlio-e   particular  liimher   up  to  such   a    point    that    it    has 

sjihere       i-       indii-trial       in  \  est  ie;it  ions.  recei\ed    coiisideralion     hy    the    j^eiieral 

This    -ectimi    similes    the    methods    and  1  iimher  t  radimn  t  he  niakiip;;- up  of  .\iner- 

'■•■'I'li''''""''!'^  "I    lumher   nianul'actiirine  i,-aii  slamlards  for  yard   lumher.      I'rep- 

and  uoodworkin.i:  cstahlishmeiits  to  the  aratiiin<     lor     the     standardization     of 

end   of  introdiicin.ir  tiniher  eonservat  imi  softwood   and   hardwood    fadorv   lumher 

ill  marketiiii,'  and  nianiifact  iiriiii:  niclh-  are  well  under  \\a\. 

oils.     Stiidii-  in  the  woods  to  determine  'I'l,,.  dernatimi   of  chemical   prndiicts 

the    factnrs    whiili    lead    tn    incomplete  f,.,„|,    „,„„!    IS  ,,M,vniel\    important   l.e- 

ulilizalimi   and    the  extent    to   which    it  ,.;,nse    of    the    importance    of    the    stih- 

is   possihle   to    utilize   the   lii.i:-  and    tops  Malices    which    we    lia\e    thus    I'ar    heen 

eniiipletelv  alMi  cmiie  within   the  s|ihcre  ahle    to    ohtaiii    eioiimiiieallv    from    no 

of   this   seelimi.       Smile   nf    its    Ilnpnrtallt  n[\,rV    source,    and     liecau>e    of     Ihe     pos- 

l'i'".i''''<^    ■■"■'■    I'"'    «'>rkin.u    out    of    the  ..ihilities    of    waste    utilization     in    this 

tecliiiical    priihlems   cmiiiected    with    na-  |i,.|d.     One  section  of  Ihe  lahoratorv   is 

tinnal    standardizatinn    nt    -rades    and  cii,L;a-eil     in    the    sliidv    nf    the    funda- 

''iii"'ii- '^    l"i'    vard    and    faclnrv    liim-       mental    chemistrv   nf   w 1.   and    in    the 

her.    the   utilizalion    of    readv-ciit    nnall  impro\  cnieiit    of '  proeesM-    for   the    pro- 

ilimenMoii  stock  from  pi-c-cnt  uood-and  ,|uitinn   of   \aliialile  ehemieal    products. 

mill   wa-te  ill   the  production  of  nianii-  Si-niticant    pro-ress.    \ny    instance,    has 

lacliircd  articles,  more  ade.piate  oiitlet>  1„,,„   niade  in  d'eMdopin-  etiieient  ].foe- 

lor  the  now  liarelv  marketahle  <liorl  and  ,.,se.  for  cmnertin-  sawdust   and   wood 

odd    Icn-lh-  of    lumher.  and   the   ,i<e  of      wa-te  into  ethvl  aid, lnvesticration> 

'"'"''■'I'"'   .  ^l";'"'^-        I'l"'    iHainlemince  „|.  ,,„,  ^^,|„,,  ,;,.  |,„|,,„|,,,,,|  ,,^^.,,,„t  ,,,  ,, 
III    a   cIcaniiL;-   house  ol    inlormalion    loi' 


stock    fond    lia\e    heen    under    way    fur 
se\eral   \ears.  and    it    is  imt    \et  certain 


thn-e  lia\inu'  sawmill  and   faetnr\   \\asti 

lo    di-pn-e    of    and    for    those    who    can  ,          ,  ■             , 

utilize  Mich    waste  as   raw   malenal    lor      "';"    <l";   1'''<"I"'''    ^^    ""I    1'^'^   ^"iiie 

their    products    i>   one   of    the    practical      ^^'''"■-      -^''"lit"'^" >   '"    ll"'  I"''"'''-  "f 

acliMlies  of   till-  -cctimi   as  well    a>  as-      'li^tillin-  wooil  alcohol   Irmii  lianlw Is 

swtaiice  eiM.ii  ,,,  industries  as  to  meth-  l'''^''   ''''I   '"  '"i    iiKi'''.-!-^''  "I'  .->ii  per  cent 

I 'U  of  iitilizin,;:'  waste  tiirou.^ii  the  man-  "''   'I"'   ln'o'liKt    Ifmii    a   ,-iven   ipiantity 

llfactlire     of     side     lines     such     as     wood  "'    Wnml. 

tlmir.  swcepiiiL:'  cniiipound-.  etc.  The  section  of  pulp  and  ]ia]K'r  inves- 

In  coo|ieratiiiii  with  the   l)cpartmcnt  tieations  is  at  present  one  of  tlie  larg-est 

n\'  Cmiinieree  and  the  .\atimial   Lumher  and   must  acti\e  nf  the  ili\isions  of  the 

Maniifaetiiicis"  .\-siiciation  the  Section  Forest      I'roducts      Lahoratory.     owin;: 

of  Industrial   lu\esti,uations  has  hrouiiht  iCuntinncd  on  l^iuic  liJi 


Practically  all   of  the   wood   received   at   the    Forest    Products    Laboratory   for   experiirtental   purposes  arrives 

m   log   form.      This   log   yard    has  probably   had   stored   in   it   from   time    to    time   more    species   of   wot  a   than 

any    ether    log    yard    in    the    world. 
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TRANSMITTING  EQUIPMENT 

FOR  RADIO  TELEPHONE  BROADCASTING 

PART  II 
THE  101-B  RADIO  BROADCASTING  EQUIPMENT 

By 

EDWARD  L.  NELSON,  '14 

Electrical  Engineer,  the  Western  Electric  Company 


H 


A \' 1  X(i  (lisi-u.-si'd  \ariiius  aspects      of    the    (liaplirayiii. 


of    tile    yviUTal    (k'sigii    problem.      inomited  in  the  eeiiter  nf  the  ilampiii;. 

a  lii-ief  ijeseriiitiiin  of  a  eommer-      plate:  the  other  is  supportcil  hv  iiicaii>      t. 


if    tlu'se    is      traiisiiiitter  and  reipiires  an   additional 


-tage  amplifier  if  equal  volume  is 
)htained.      It   is   also   sulijeet   to 


rial  system  of  the  type  wliieh  has  found      of  a  lieavv  hridge  secured  to  the  ehimp-      seMTal  other  more  or  less  serious  limita- 
application  in  some  forty  of  the  larger      i,io-  lings.      It  will   he  noted   that  with      tioiis.     On  account  of  its  low  capacity 


hioadcasting  stations  in  the  country  this  arrangement,  as  the  diaphragm 
may  he  of  interest.  vil)rates.  the  pressure  on  one  button  is 
The  transmitter  in  its  Imusing  is  no  releaseil  ^\hen  that  on  the  other  is  in- 
doubt  already  a  familiar  nbjeet  since  it  creased.  For  this  reason,  it  is  some- 
has  ajipeareil  with  great  freqiK'ney  in  times  referred  to  as  the  ■"push-])uir" 
pulilisheil   photographs  of   broadcasting  type.   These  \ariniis  iinpr(n  ements  have 


and  i-orrespondingly  high  impedance,  a 
relatively  short  ca'lile  of  low  electrostatic 
capacity  must  be  employed  to  connect 
with  the  initial  stage  of  the  amplilier 
if  serious  transmission  losses  are  not  to 
be  e\]ierieiu-ed.      Also,   its   higli    impcd- 


activities.     .\n  iilea  <>(  the  arraiigenn'iil       le^ulted  in  a  tiair-mirter  which  ]iermits      an(  e     ic-ults     in     the     amplifier     being 


in  more  detail,  how- 
ever. ma\-  be  obtained 
from  Figure  1.  On  the 
left  is  shown  the  hous- 
ing with  the  t-o\er  re- 
moved. The  trans- 
iintter  is  supported  hy 
means  of  a  series  of 
coiled  springs  to  re- 
duce noise  effects  due 
to  mechanical  vibra- 
ti.m.  A  l-?-foot  flex- 
ible coril  is  ordinarily 
]irovided  which  termi- 
nates in  a  standard 
three-wire  attachiiient 
cap.  When  in  service, 
the  latter  is  inserted 
ill  a  suitable  recep- 
tacle, usually  mounted 
on  the  base  hoard  in 
the  studio. 

The    a]i]iearan 


Ueslem  Eleclnc  Co 


opho 


iperated  with  the  in- 
]uit  of  the  lirst  ampli- 
fier tube  practieall\'  on 
open  circuit  ami  tile 
lalter  becomes  ex- 
tremely sensitive  to  in- 
diicti  ve  disturbances 
which  introduce  noise 
into  the  circuit.  The 
fact  that  four  or  five 
stages  of  anijili  liealion 
are  reipiired  to  attain 
'irdiiiarv  telephone  vol- 
ume le\e]>  is  ill  itself 
a  serious  disadvantage 
from  a  imise  point  of 
\  iew.  -iiice  under  these 
conditions  the  ]>roblem 
id'  adequately  c<int red- 
ling  tulie  noises,  vari- 
able leakage  paths,  bat- 


of  a  reproduction  (d  speech  and  music  tery  voltage  irregularitii 
f  the  ti'aiismitter  not  greatly  different  from  the  original.  extii'iuely  difficult.  ( >u  the  other  hand, 
itself  from  the  rear,  ami  from  the  front.  As  has  been  ]H-e\iousl\-  mentioned,  how-  the  eiiudeii>ei'  traii>iiiitter  is  the  most 
respectively,  is  shown  by  the  two  views  ever,  the  etliciemy  (d'  such  an  iii>tru-  liighl\^  cle\elopeil  de\iee(if  its  kind  now 
on  the  right.  A  light,  thin  dia]ihragm  nieiit  is  considcralily  lower  tlian  that  of  a\ailalile  and  aiford>  >omewhat  better 
is  employed  which  is  securely  clain]icd  the  substation  type  and  two  or  tliree  traiismi->iiin  tliaii  the  eaiboii  iiistru- 
between  the  two  heavy  exterior  rings.  stages  of  amplification  an'  required  to  iiieiit.  Where  tlie  \cry  liest  results  are 
An  interio]'  ring  stresses  the  dia]iliragiii  attain  onliiiary  telephone  volume  Icm'Is.  desireil.  therefore,  irrespective  id'  ex- 
like  a  drum  head  so  that  its  natural  frc-  The  viliratory  system  of  the  con-  ]ieiisi-.  it  lind>  application. 
quency  is  brought  above  the  range  denser  transmitter  i-  similai-  in  eon-  A  type  of  eomlenser  transmitt<'r 
which  it  is  desired  to  transmit.  In  this  struction  to  that  ol'  tlie  cai-bmi  unit.  e(|iiipiiient  which  has  lu'cn  designed 
manner  "blasting"  effects  due  to  dia-  The  liuttons  and  bridiie  are  omitted,  priniarilv  for  studio  use  may  be  .-ubsti- 
phragm  resonance  are  practically  elimi-  however,  and  the  ri-ar  daiiiiiiiig  jdate  is  tiited  for  the  carbon  unit  already  de- 
mited. Its  performance  in  this  respect  carefully  insulated  to  serxc  as  the  see-  scribed.  The  transmitter  is  mounted  in 
is  still  further  improvecl  bv  the  aii]ilica-  ond  armature  id'  tlie  condenser.  The  a  hinising  of  the  usual  type  and  titt(>d 
tion  of  air  damping.  \  ]ierforated  capaiil  v  of  the  eondin-er  thus  fiiniieil  is  with  a  s]iecial  (i-foot  low  ea|)aeit\-  cord, 
metal  plate  is  mounted  close  to  the  dia-  a]iproxiiiiatel\  imi  micro-microfarad--  The  amplifier  unit  takes  the  form  of  a 
pliragm  in  the  rear,  providing  a  thin  and  tlie  variation  brought  about  by  the  cabinet  of  the  phonogra])h  ty]ie  with  the 
film  of  air  which  serves  to  increase  the  vibration  of  the  dia|ihragm  is  of  the  amplifier  pnqier  mounted  in  the  ii]i])er 
damping  and  bring  about  a  much  flatter  order  of  one  hundreilth  of  one  ]ier  cent.  po|-tion  on  a  horizontal  ii.aiiel.  .\de- 
frequem-y  characteristic.  Two  carbon  .Vs  has  liei'ii  stated,  this  ile\iee  is  con-  ipiafe  shielding  is  afforded  ]t\  a  metal 
butto'.s  are  eni])loyed.  one  on  each  siile  siderably  less  efficient    than    the  earlmii  backing  on   the  jianel   and   a   removable 
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metal  cover  altaehod  tlu-ruto.  .S|)a<_'i.'  is 
provided  ill  the  lower  portion  for  a 
6-voIt  storage  liattery  for  heating  the 
filaments  and  a  200-volt  dry  battery  for 
the  transmitter  and  plate  circuits.  Pro- 
vision is  made  for  controlling  the  de- 
vice from  the  radio  room  liy  means  of 
a  relay  in  the  filament  eirenit  operated 
by  the  current  which  would  minnailv 
flow  through  the  buttons  u\'  the  inrlKin 
transmitter.       Since     the     aiiiplilii'f     is 


Figure    2.  ^  Wafern  Electric  Co. 


Ttie  speech  input  equipment.  At  ttie  top  of 
ttie  speech  amplifier  panel  arc  the  filament  and 
plate  circuit  meters;  then  the  monitoring  ampli- 
fier and  the  three-stage  speech  amplifier.  Vol- 
ume of  speech  frequency  power  is  controlled 
principally  by  the  multi-point  switch  in  the 
center  of  the  panel.  The  last  panel  is  for  the 
intercommunicating     and     signaling     system. 


litlcii  \\\\\\  Mil  (iiitiHit  (-(ird  simihir  U< 
tliat  used  witii  the  carhmi  transmitter. 
it  may  be  plugged  into  the  circuit  inter- 


changeably with  the  hitter  and  em- 
ployed without  change  in  tln'  operating 
procedure. 

The  studio  signaling  and  control  unit 
is  shown  in  the  upper  left-hand  corner 
of  the  picture-schematic,  Figure  4.  As 
is  evident,  it  takes  the  form  of  a  wooden 
cabinet,  similar  in  outline  to  the  ordi- 
nary subscriber's  set,  having  the  neces- 
sary switches  and  signal  lamps  mounted 
(in  tiie  fnjnt  jiaiiel.  The  telephone  hand 
set  permits  of  direct  communication 
with  the  operating  room.  The  white 
hiiiip,  key,  and  push  button  to  be  seen 
"11  tlie  left  and  at  the  bottom  of  the 
panel  are  associated  with  a  signaling 
liiizzer  circuit.  The  lam])  at  the  rigid, 
which  is  green,  is  contrf)]led  from  the 
operating  room  and  serves  to  indicate  to 
the  studio  director  when  the  radio 
ci|ui]mient  is  in  operation  and  ready  fur 
the  ]irogram  to  begin.  The  key  imme- 
diately below  it  serves  to  control  the 
studio  transmitter  circuit  and,  in  addi- 
tion, when  thrown  to  the  broadcast  posi- 
tion, opens  the  circuit  of  the  signaling 
bii/.zer  and  liffhts  a  himii  behind  the 
birgi'  ivd  hnli's-eve  at  tlie  top  'd'  the 
iiiiit. 

The  speecli  input  equipment  is  siiown 
in  Figure  2.  .\s  will  be  noted,  this  ajv 
paratus  consists  of  five  separate  units: 
a  meter  panel,  a  three-stage  am]ilifier. 
a  switch  and  fuse  panel,  a  signal  and 
control  panel,  and  a  single-stage  moni- 
toring amplifier.  Vacuum  tubes  having 
an  amplification  constant  of  approxi- 
mately thirty  are  employed  in  the  first 
two  stages  of  the  three-stage  amplifier. 
The  last  stage  employs  a  tube  having 
a  considerably  lower  amplification  con- 
stant but  a  greater  power  capacity. 
Potentiometers  in  both  the  first  and 
second  stages  afford  a  wide  range  in 
amplification  control.  I'ower  for  the 
filaments  is  obtained  from  a  suitable 
12-volt  storage  battery.  A  130- volt  bat- 
tery consisting  of  standard  No.  6  dry 
cells  supplies  power  to  the  plate  cir- 
cuits. Grid  voltages  for  the  first  two 
tubes  are  obtained  by  utilizing  the  volt- 
age drop  over  suitable  resistances  in  the 
filament  circuit.  .\.  grid  battery  of  the 
flashlight  type  is  employed  with  the 
(hinl  tube.  The  nia.vimuin  amplifica- 
tion to  be  had  with  this  amplifier  is 
S.')  miles,  representing  a  ]iower  ratio  of 
1.2X10*.  By  means  of  the  potentiom- 
eters, the  amplification  can  be  varied  by 
:?-mile  steps  froni  the  maximum  down 
to  approximately  25  miles. 

Tlie  signal  and  control  panel  is  em- 
ployed in  connection  with  the  studio 
unit  which  has  already  been  described. 
On  this  panel,  in  addition  to  the  inter- 
coiiimunieating  telephone  circuit  and 
the  buzzer  and  lamp  signaling  facilities, 
arrangements  are  made  for  the  control 
ni  the  radio  transmitter,  the  micro- 
idione  circuits,  and  the  monitoring  cir- 


cuits. The  radio  transmitter  e^mtrul 
feature  takes  the  form  of  a  key  which 
operates  a  relay  in  the  field  circuit  of 
the  plate  generator.  In  the  microphone 
circuit,   a   suitable   three-position,  mnl- 
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tipole  key  is  jirovided  enabling  the  stu- 
dio transmitter,  the  operator's  trans- 
mitter, or  a  third  instrument  (or  a  wire 
line)  to  be  connected  to  the  input  ter- 
minals of  the  amplifier  as  the  occasion 
may  retpiire.  These  two  keys  are  elec- 
trically Interlocked  with  the  green 
"PAlilO"  lamp  on  the  studio  unit,  so 
that  both  keys  must  be  thrown  in  the 
proper  direction  before  a  signal  is 
given  to  the  announcer.  For  monitor- 
ing piirjioses,  a  suitable  key  is  provided 
to  connect  the  monitoring  loud  speaker 
to  either  a  special  vacuum  tube  rectifier 
which  is  built  into  the  radio  transmitter 
and  coupled  to  the  antenna  circuit,  or 
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the  iiionitoriujL;  aiiiplitier  which  is  con- 
nected permanently  to  the  output  ter- 
minals of  the  three-stage  amplifier.  By 
the  operation  of  this  key  it  is  possible, 
therefore,  for  the  operator  to  listen 
either  to  the  outgoing  transmission  or 
to  the  input  to  the  radio  transmitter 
and  to  keep  an  accurate  check  on  the 
operation  of  the  equipment.  When  the 
microphone  control  key  is  thrown  to  the 
operating  room  position,  a  red  lamp  on 
the  panel  is  lighted  and  the  monitoring 
loud  speaker  is  dis- 
connected, irrespec- 
tive of  the  position 
of  the  monitoring 
key,  to  prevent 
•'singing''  between 
the  operator's  trans- 
mitter and  the  loud 
speaker.  A  white 
guard  lamp  is  also 
provided  on  the 
panel  to  indicate  to 
tlie  operator  when 
the  studio  control 
key  is  thrown  to  the 
broadcast     position. 

The  monitoring 
amplifier  is  a  single- 
stage  nnit  of  the 
usual  type  but  with 
transformers  de- 
signed forhigh  qual- 
ity transmission.  A 
potentiometer  is 
provided  for  volume 
control.  A  suitable 
loud  speaker 
mounted  on  the 
operator's  desk  is 
associated  with  this  ^  ,^,^7^^^:;^;^ 
aniplilicr  for  mon- 
itoring purposes. 

A  rear  view  of  the  radio  trans- 
mitter is  shown  in  Figure  3.  This 
unit  is  of  the  oscillator-modulator 
type  employing  two  250-watt  tubes  as 
oscillators  and  two  similar  tubes  as 
modulators.  One  50-watt  tube  is  also 
utilized  as  a  speech  amplifier  working 
into  the  modulator  tubes.  The  oscil- 
lator circuit  is  of  the  Meissner  type, 
that  is,  both  the  giid  and  plate  circuits 
are  inductively  coupled  to  the  oscil- 
latory circuit,  but  it  departs  from  the 
usual  arrangement  in  that  an  adjustable 
condenser  is  employed  in  parallel  with 
the  plate  coil.  This  variation  has  been 
shown  to  afford  a  simple  and  convenient 
means  of  adjusting  impedance  condi- 
tions in  the  circuit  so  as  to  bring  about 
efficient  operation.  As  will  be  noted, 
the  oscillator  does  not  work  directly  into 
the  antenna,  but  a  closed  oscillatory 
circuit  is  employed  which  is  coupled  to 
the  antenna  circuit  by  means  of  a  mu- 


tual cai)acity.  This  arrangement  has 
been  adopted  primarily  for  the  su]5pres- 
sion  of  harmonics.  The  use  of  two 
tuned  circuits  and  capacity  coupling  af- 
fords a  higji  degree  of  discrimination 
against  these  higher  frequencies  and 
radiation  is  confined  almost  entirely  to 
the  desired  frequency  band.  The  use 
of  coupled  circuits  also  results  in  some- 
what better  frequency  stability  than 
that  representative  of  a  transmiltei-  cm- 
ploying  the  antenna  as  a  part   nf   ihc 


Figure    4. 


of  a  Western   EL 


500-watt  broadcasting  station 
ren   them,   the   broadcasting  circuits,   the   signal   and 
ited    by    the    different   types   of    lines.      Viewed    in    cc 
■arious   units,   this  drawing  will  enable   the    general 
system  to   be   readily  understood. 


oscillator  circuit,  but  dependence  in  this 
respect  must  be  placed  primarily  upon 
a  rigid  antenna  structure. 

Another  feature  of  possible  interest 
in  connection  with  the  radio  frequency 
circuits  is  the  antenna  discharge  resistor 
which  may  be  seen  in  Figure  3  in  the 
upper  right-hand  corner.  E.xperience 
has  indicated  that  with  many  antennae, 
if  a  series  condenser  is  employed,  this 
interrupting  the  direct  current  path  to 
ground,  static  charges  will  accumulate 
whicli  may  build  up  to  a  voltage  suffi- 
cient to  break  down  the  safety  gap  of 
the  condenser.  A  number  of  stations 
have  reported  occasional  interruptions 
arising  from  trouble  of  this  nature. 
Observations  to  date  indicate,  however, 
that  a  relatively  high  resistance  con- 
nected as  shown  is  a  complete  solution 
of  the  problem. 

The  audio  frequency  portion  of  the 
transmitter      circuit,     embracing:      the 


s])eech  amplifier  and  the  modulator,  is 
essentially  a  two-stage,  audio  frequency 
amplifier.  The  output  circuit  of  the 
last  stage  of  this  amplifier  (the  modu- 
lator) includes  the  plate  circuit  of  the 
oscillator.  The  power  supply  to  the 
latter  may  \>o  considered  to  consist, 
therefore,  of  a  direct  component  upon 
which  is  superimposed  an  audio  fre- 
quency component  corresponding  to  the 
ilesircil  transmission.  T'nder  these 
conditions  the  output  of  the  oscillator 
varies  in  proportion 
and  the  envelope  of 
the  time-antenna 
current  curve  is  a 
faithful  reproduc- 
tion of  the  signal 
voltage  impressed 
upon  the  plate  cir- 
cuit. It  is  interest- 
ing to  iKjti'  in  this 
connection  that, 
within  the  usual 
ojji'niting  limits, 
the  distortion  which 
can  be  traced  to  the 
r  a  d  i  <j  frequency 
portion  (if  the  trans- 
mitter is  negligible. 
In  other  words,  by 
suitable  design  of 
the  radio  frecjuency 
circuits,  the  matter 
of  insuring  high 
quality  transmis- 
sion may  be  re- 
solved into  proper 
treatment  of  the 
audio  frequency  cir- 
cuits, and  all  of  the 
accumulated  experi- 
ence of  the  tele- 
])hone  art  brought 
to  bear  upon  the  problem. 

A  somewhat  novel  feature  of  the 
audio  frequency  circuit  is  the  method 
employed  for  obtaining  negative  grid 
voltages  for  the  speech  amplifier  and 
modulator  tubes.  A  resistance  is  em- 
ploj-ed  between  the  negative  terminal  of 
the  plate  generator  and  the  filaments. 
The  grid  circuit  is  connected  through  a 
filtering  network  to  such  a  point  on 
this  resistance  that  the  IR  drop  due  to 
the  plate  current  represents  the  re- 
quired negative  grid  voltage.  This 
method  has  been  shown  to  give  satis- 
factory results  in  practice  and  renders 
a  grid  battery  unnecessary,  an  import- 
ant consideration  from  a  maintenance 
jtoint  of  view. 

The  mechanical  features  of  the  trans- 
mitter are  clearly  shown  in  Figure  3 
and  in  the  schematic  and  require  little 
explanation.  The  meters  and  controls 
are  centralized  upon  the  front  panel. 
(Coiitinut'd  on  page  isO 
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FIIM-'      ;lhll-lll       circllil-      illlSWrr      \\\i>         IlllilVr Ill<l..l-.        Xn    i  ;llilr    -ll;l  I  I     llr    111-  ulll\      lul-     lilr    ilhinil     (lllilr    nl'    trlc|lhi  )1H' 

|iill-|Mi-.r,~  III-   luM-rnriii    two    I'll  iicl  I.  )iis       sinllcd    111    ]\iv  y; II IM II I  inic   «  1 1 1 1    |i|o||-       >ii  1 1\\  ;i  \  >  :i  ic  1 1 lih    uiic<  a\;iilalilc.  liut 

alhl      IIm-c      ;,Vv      iv,|1|1IV,I      hi      Imtll  1 1.  .Icill  lil  I    el  IVII 1 1  >.    Ih  U'    I II    I  llr   -ii  inr   d  llrl  IllllnrliiiKllrh     thcsr    ,-;lllll,,l     l,c    limit    to 

('l;i>s  A  mid   CliKs   i;  <v,-t.'iii>.      Iliir  IS  a       with    aiiv    r liirl,,r    nr    ral.lr    nf    nllirr      ,,„,,,   ||„.   ,,|,|,,,,   .,,,, ■   .,   ,.,,^,    |„,,.,n,^,, 

'"'^.     '■"■',""     -■""M.-liii;:-     Ihr     Ima.s     hi       Ihaii     m  „,i  in  |,a  II  v    roiiln, I     <imialHi-  ,.r  ,  |„.  rx  iinis...      1 1   t  lini   Ikvoiik-s  necc^- 

M'l  IrS  :   tlh'  "lllcr    IS   an    alai  111   circllll    (  nil-  SC|-\  ires.    cMi'IiI     llial.li\     cnlisrlll     n\     lllc  sir\    In    |i|-l|-c   -olllc    \\  nv^  nil    llill   'S 

iH'ctiiiL;"   alanii    iiisl  riiini'iils    in    liri'   sla-  I  nsiiccl  mn    I  irnarl  niciil .  n  icinls  iiia\    In'  .|.|               ,        ,      ■               ,        ,  ,  ,' ' 

III                 T       ,  .i            .  -1               1                  I                          ,•        I  I  Im  n\crliiMd  ciiviiil    slinulillii-  <d   m- 

iT'iis    and    I'IsfW  hrrc.       In    (   la-s    A    s\  s-  raiTU'd    in   calili's   wilh   cii-ciuts  nl    ntlicr  i    ,     i               ■           .                    -i   i      i            t 

,11,                    I.I  I               .          ■■  siilatcil  \\  irc.  Ml  nrdci-  In  a\nid  leaks  and 

ll'llls    till'    lin\    clllillN    ail'    used     lor    linxis  SlLllialllH'    s\--ll-llis.  I  ,■        I            ■             ,        ■             ■ 

1            1   ,            .       I-     I                     ■,  '  \i-i                                  11                 1             •■  frn-s,.s.       II    till'    iiisiilalinn    is    |innr.    it 

niilv.  and   Iwnsi'Isnl   alarm  ciiciiils  ari'  W  Iiitcmt  iiiiiii  ici  iial  d  mis  nr  d  iicis  nl  n      i                   i                                ■ 

,       ■    -1     1        T       ,'1           |.          ,            ,11  I-                .                        I                       I      .1  '"''^    ivadih    liaiiiicii    llial    al    sniiic  imint 

M-n\ldrd.       In    (    lass    I.    s\slciiis    llic    Ixix  s  lu'lia  ll  iil;'    s\sIi'|iis    can     lie    scciii-cd.     llic  ,    ',  |                '     ,    ,          i       i                   n            ',,    ■ 

'  ■        -,               I              I        ■    I                      ,  ',       1     ■  I  r    I         ■•        -               1                  1  "'    ""'  '^''-iiil    llir  leakage  will   rcsu  t  iii 

riimits  arc  also  used   a-^  alarm   incuils.  ciU"  slinidd    place  lis  wires  iindcrurniind  i        ,-          ,i                     ,'              i               , 

,,i         ,,        ,                            I                 I       ■  ,■    ■        ,■  ,        r        I    .,                               1    r  -limiliim'    Hie    ciirreiii    arniiml.    so    that 

I  lass  (    s\slems  iiHiii:  cnl\   a  -iiii^li'  eir-  Inr    salel\.    Inr    heller    ser\  le.'.    ami    Inr  ,,             ■       .           ,,        .             .|,            ,        , 

■  ,       II  ',                   I    '  1       ■          ,   '           ,  ""■   o  ii'ralinn    n|    a    lin\    will    iint    hrcak 

eilit.    all    lioNcs    and    alarm    iii-lri ills  ' 


are   cnlineeled    in    scries. 

The  rei|iMieiiienl<  Inr  I  he  malerial 
ami  cniisl  riiel  mn  m  Imih  kimis  nf  cir- 
ciiils  are  i  he  same.  l'"ii  r  alarm  ciiciiils 
are  wlial  are  kmu,  n  as  siiperv  iscd  eir- 
cuils.  1.  c..  llie\  are  nr  ^Imiild  he  all- 
mi'tallic  and  imrnialh  (dn-cd.  .\s  such, 
a  delVct  IS  ,pilckl\  deleelcd.  Ill  aclllal 
|iracliee  ihiM-e  i~  iiinre  nr  less  \arial  inn 
in  malerial  and  cniis|  ruel  inn  in  I  he  d  if- 
fereiil  eil  ies.  hill  Inr  nnr  |>iir|inses  here 
W'f  will  keep  In  I  he  re(  |ll  i  reniell  I  S  (\\'  I  lie 
Xalinlial    l-'ire    I'mleelinll    .\ssn(  iai  inn    as 

I  lie\"  are  iinw   I  lie  slaiidai'd    Inr  all   enn- 

sl  rilel  inn. 

in  our  npeiiiiii:-  remarks  we  slaled 
I  lial  ■"alarms  ma  v  al  all  I  iiiies  and  under 
mn^l       ad\ei>e      enlldltinns       lie      Iraiis- 


aiid  make  llie  eiiviiii  ell'ei  t  i\el  v.  and 
Ihiis  Ihe  si-iial  will  he  lost  nr  junibled. 
l-'iirl  heininre.  I'aiillv  iiisiilalinn  is  ail  iii- 
^ilalmn  In  ,rns-es  Hilli  InreiLin  eiirreiit. 
eau-HiL;  hiirn-niils.  Sniiie  (lepa rt iiieiits 
are  ^llll  usine  hare  wiri'  and  depelldiiii;' 
lip' ill  a  dr\  id  I  male  nr  I  rim  mine-  of  trees 

In    pre\elll     leak's    alld    ernsses,    hut    SOIllP- 

liiiie~    II    lains  nr  th,.  air   is  ilam]"i.  and 

.-nil. el  lines  there  will  hi'  enntaets  witll 
iree-  nr  nlher  nhjeels.       |l    is   heller  to  use 

pinperh"  insulaled  w  ire  and  he  safi'. 

'The  use  of  copper  i<\-  cnppel'-clad   steel 

"ire     IS     reel iieiided     Inr    diiraliility. 

li'nii  wire  IS  slrniiu'  and  llie  lai'u'e  sizes 
lia\e  Sllllielelll  capacll\.  hill  il  (|uickly 
cni miles.  e\cepl    111    cspccialK    ravorable 


Co,„/o«  , v.,,',.,,,,,/ /{.„„,/ „/F,„rn</em.n'(er,,  1 ,  :ca  I  I  nl  1 .-.         The      .Xalinlial       Fire      ProteC- 

milled  ■■        To     rilHill     Ihis     ]'ei|l|ireillelll  Section   of    fire   alarm   cable.      The   core    consists   of  """     As-ncialinn    enlumlllee    lias    reeoni- 

Ihe      re..llll|-ii.Tls     Mild      lern      I  n-i,  1  i,.,.J  ^t/anded   common   conductor,    surrounded   by   a   layer  memlrd    llial    aerial    wires    I  nr    lllUll  icil  lal 

im       I  1*1^  U  la  I  inns     ami      mnilein      pi.lellees  of    msulation.       Next    outside    of    the    msulation    is    a  .             |                                                                             .           ' 

I  ,,,.,   ,,,ljy,,       iiiidel'ernlllld       duels        i^       |h,.  ^^V"     °^     individual     No.      16     common     conductors.  Il  I'e   a  la  I'll  1    s\  si  ems   I  le   ei  |  U  1  \  a  lell  I    inenll- 

■~^        '                         ~                                           ■  insulated.        The     cable     is     bound     with     tape     and  1  . ,    .  ; .   ;  i  ,     ,        \'          i,.          I                     I    ■                     i 

-alesi  plane  lor  lire  alarm  Wires.    Inaiiv                         covered  by  a  lead  sheath.  ilni'liMl\    lo  Xo.   10  uahani/.ed  lion  and 

i-ase.    under   -round    is   Ihe   sal'esi    plaee  '"     l''"^''''    ^Hvn-lli    lo     Xo.     10     lianl- 

h.r    all     wires.         FApenellee    of     ihe     hlsl  appeaiailee.        Il     lliav    he    eheaper    In    Use  '''''""      '"I'l"''-     '""I      il'^"      "II''!'      '"I'^m^^ 

I'ew   vears.   ill  a   numl.er  of  eilies  wliieh  lelephniie  wires,  hill'  II   1-  apl   In  he  | r  ''^'■'•'■'1    !•''•    I''''l-    til''   erns..seelioii    area 

lu'Me    sidVered    from    severe    s|,.rnis.    h.-is  poliev   11,   Ihe  loii^    run.     The  lelephniie  '"'  oureased.      Il  was  Inrnierly  the  ,o:en- 

-hnwn     Ihal     nlllv    lllnse    eireUlls    ellllrel\  enmpanies     a  I'e     h.reeil     |o     Use    a     I  \  pe    of  ''''''     l'l'"tl';''     '"    I'lif''     lil'''    ilhirin     WUTS 

iiiideri^riiiiiiil    were    kepi    in    eonliniioiis  insnlalioii    and    -i/.e  of   wires    \ei\    deli-  ""    '"l""    "'     l'"''''''-    '"'f    experience    has 

.ci'Mic.  cieiil     rroiii     a     lire    alarm     slaiidpoinl.  'Ii'iiioiisl  raled     that     il     is    nindi    lietter 

■■'i'o    scciire    Ihe    lar-esi     measiire    of  Their  eiirreiils  are  weak   and   Ihe  iiinn-  praeliee   lo    plaee  these  wires   helow   all 

prnleelinii   and    reliahilih'    in    llie  npera-  hiu-  ol'   wires    is   -real,   so    lliev    ii.-e   verv  nlhers.       Fire   ahirni    einuils.    Iiein-    fnr 

I  inn  nf  mnnieipal  lire  alarm  s\sleiiis.  all  small  wire,  hiiiiehed  m  a  lar-i'  eahle.  eniereeiiev  siunaliii-  purposes,  must  lie 
wires  oiilside  ,i\'  huildiii-s  shniild  he  lly  reasnii  lA'  indiielinn  Irniihles  and  iiianilaiiied  in  ennliniiniis  ser\iee.  irre- 
plaeed    linder;ir I.       The    I W  n    sides   nf  I  i  111  ilal  inns      nf      spaee.      llle\       musl       Use  slieelne     nf     \\eatller     enlldlllolis.        The 

a  eireiiil  .-lionlil  he.  so  far  as  prael  ieahle,  paper  iiisidal  mn.  all  liouuli  leadiiiLT  tele-  lire    alarm    lineman    will,    iherefnre,    be 

run    in  separaie  eahles  and    hv  separale  phone  eii-iiieers  lell  ns  tlie\    would  pre-  ealled  mil  for  repair  purposes  ree-ardless 

routes.      Cniidiielnrs    shall    have    an    ap-  fer    In     use     riihher     insidalinii     if    tlie\  nf    Ihe   stale   of    ihe    wealher.    and    it    is 

proNed       ruhher      iiisidal  iiii;'      eoxerine'.  eouhl     maiiaee     il.       .\     reeeiil     I  \  pe    of  niiieli  easier  for  him   lo  make  repairs  on 

\\  ires  or  eahles  sliall  IniM'  a  load  sliealh.  iilider-roiind      eniislriiel  imi      is      In      la\  w  ires  wliieli  are  mi  llie  Inwer  ernss-arnis 

rndei'irrniind  \^  ires  shall   I f  enpper —  steel-armnred    eahle.    praelieall\     a    siih-  nf  pnles.     The  lire  ahiriii   w  ires  are  -eii- 

iml   less  than    .Xn.   1'.'   11.  iV   S.  -a-e  w  hen  marine    Ivpe.    direelly     in     ihe    -round.  erall\     ahoiil     ihe    weakesl.    fmiii    a    nie- 

-lll-le    W  ires    are    ll-eil,    llnl     lessllulll     .Xn.  perl  la  ps    i  llside    I  1  le    ell  I'll    I  i  lie    1 11    residell-  I'lia  11  lea  I    Si  ailil  pnl  11 1  .   n  f   all  \    wires  nil    the 

II  !■'>.  iV  S.  -a-e  HI  eahles  nf  less  lliaii  lial  seetiniis.  Tills  iseheapaiid  niainl\-  pnle.  Llllelllen  frnni  ihe  eleelric  li-llt 
fniir  eniiduetni's.  and  iml  less  ihan  Xo.  salisfaetory.  i'onipan\  iwr  prepared  for  handling 
li'i    U.    >V    S.    -a-e    HI    eahles   of    four  nr           It  was  staled  aliii\e  ihal  siiliwa\s  hiiill  hi-h-lensinii    eiirrents    as    llie\'    usiiallv 
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work  during  dayliglii  liours  and  nndiT 
more  or  less  favorable  weather  condi- 
tions. It  is  much  easier  for  them  to  go 
to  the  upper  portions  of  the  pole  for 
repairs  on  the  hifrh-tension  wires. 

The  two  sides  of  a  eireuit  are  gener- 
ally carried  in  separate  cables  and  on 
separate  pole  lines.  In  case  of  a  falling 
dry  limb  or  power  wire,  there  will  l)c 
only  one  break  to  repair  and,  by  ground- 
ing at  boxes  on  either  side  of  the  break, 
the  circuit  may  be  maintained  in  serv- 
ice. Similarly,  in  underground  cables, 
an  accident  will  call  for  but  one  repair. 
There  is  a  case  on  record  where  i)oth 
sides  of  a  number  of  circuits  were  in 
the  same  cable,  and  a  woi'kman  i)ierced 
a  duct  with  a  pick.  ]Mitting  tire  alarm 
protection  over  a  considerable  area  out 
of  service  by  grounding  all  <>[  the  wires 
in  this  one  cable. 

The  overloading  of  circuits  is  quite 
a  common  occurrence  It  is  recom- 
mended that  ncit  iiinrr  than  "20  boxes 
and  instruments  be  ennnected  to  a  box 
circ\iit,  and  not  inui'e  than  five  fire  sta- 
tions to  an  alarm  <ireuit.  This  is  partly 
to  keep  down  the  resistance,  but  is 
mainly  to  keep  too  wide  a  teri-itni-v  iVdiii 
being  witluuit  jirotection. 

The  circuits  now  bring  us  to  the  cen- 
tral office  or  headqtiarters.  Beture  tak- 
ing u]>  the  equipment,  let  us  considci' 
briefly  the  building.  A  number  of 
cities,  including  Portland.  .Maine; 
Pater.son,  Xew  Jersey:  Watei'bniy.  (mi- 
necticut :  Jacksonville.  Florida:  and 
San  Fi'anciscii.  ( 'alifoi-nia.  have  had 
very  costly  cxpcriciico  regarding  their 
fire  alarm  systems.  'J'hese  have  shown 
that  the  only  .-afe  building  fiu'  lire 
alarm  headquarters  is  one  of  fire-re>i-- 
tive  construction,  containing  as  lit  lb- 
combustible  material  as  practicable,  and 
with  openings  ju-otected  against  nui^-iile 
ex])osure.  If  tlie  building  is  remote 
from  other  building-,  as  in  a  park,  all 
the  better.  San  Kraiicisco  and  .\ew 
York  have  recently  cl-eded  new  beail- 
quarters  in  [larks.  It  is  not  neccs>arv 
to  place  the  otMce  at  lire  lieadqnailei>. 
or  in  the  midst  of  a  congcsteil  section. 
A  central  geographical  location  will  u>- 
ually  give  a  better  distribution  of  cir- 
cuits, aiul  in  most  ca.-e-.  renio\c  the 
office  from  the  path  of  a  possible  con- 
flagration. 

Circuits  should  enter  the  building 
under  ground  and  lie  protected  in  every 
possible  way  frimi  possible  interference 
and  accident.  Recent  experience  has 
shown  that  the  ])rotection  of  cables  in- 
side the  building  cannot  be  carried  too 
far.  Unless  the  cables  are  enclo>ed  in 
a  tire-resistive  duct  which  is  kept  clos<'d. 
a  slight  fire  or  excessive  heat  may  jiiit 
the  entire  system  out  of  service,  fables 
are  usually  carried  to  a  terminal  board 
with  a  terminal  for  every  wire,  where 
cross-connections  and  changes  can  read- 
ily be  maile. 


.\fler  leaving  the  terminals,  the  cir- 
<-uits  pass  throttgh  various  protective  de- 
vices. In  a  small  office  they  mav  be 
located  on  the  charging  switchboards: 
in  a  large  office  it  is  more  convenient  to 
have  si>])arate  jirotector  boards.  Each 
conductor  should  have  a  heavy  current 
fuse,  a  lightning  arrester,  and  sneak 
current  protector. 

The  heavy  current  fuse  should  open 
with  three  to  five  amperes  of  current. 
A  fuse  is  of  no  value  that  does  not  pro- 
tect the  instruments,  and  many  contact 
parts  and  coils  will  not  stand  a  heavier 
current  indefinitely.  Fuses  should  be 
arranged  to  be  readily  renewable  with- 
out danger  to  the  operator,  and  so  con- 
structed that  the  blowing  of  a  fuse  will 
not  throw  molten  metal  aljout  the  room 
or  leave  an  electric  arc. 

The  lightning  arrester  may  lie  choke- 
coil,  carbon  air-gap.  or  vacuum  type. 
Each  has  advantages  and  defects.  Tele- 
graph companies  use  choke-coils  largely  ; 
telephone  com]>anies  favor  carbon  air- 
gaps.  The  common  brass  air-gap  ar- 
resters furnished  with  many  switch- 
lioards  and  obl-style  boxes  are  prac- 
ticalh    worthless. 


heavy  current  fuses.  The  telejihone 
com])anies  generally  use  a  heat  coil  com- 
bined with  a  spring,  which  snaps  the 
circuit  open  at  the  melting  of  the  coil. 
The  mechani<al  circuit  breakers  arc 
subject  to  corrosion  and  sometimes  do 
not  operate  under  considerably  heavier 
current  than  intended. 

As  jireviously  stated,  fiu-  cities  up  to 
about  loo.tioo  p.ipulation.  the  auto- 
matic central  otiice  of  Class  B  system  is 
generally  satisfactory,  as  there  are  not 
likely  tJ.i  be  enough  box  alarms  to  re- 
quire the  constant  attendance  of  an 
alarm  operator.  The  essential  features 
in  such  an  office  are  protection  to  the 
instruments:  a  switchboard  for  control- 
ling, charging,  and  shifting  batteries: 
testing  instruments:  registers:  a  re- 
peater :  and  the  batteries. 

For  tranMnission  in  an  automatic  of- 
fice, the  automatic,  non-interfering  re- 
peater is  now  the  standard  mechanism. 
In  a  manual  office  the  usual  means  of 
transmission  is  a  manual  transmitter, 
althouffh  some  offices  still  use  the  Mor-.' 
key. 

The  autipuiatic  repeater  is  a  device, 
now    some     rort\-three    vears    old,     for 
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A.  Storage   battery    in    duplicate — box    i 

B.  Storage    battery    in    duplicate — alarrr 

C.  Storage   battery — telephone   system. 

D.  Battery    control    board. 

E.  Terminal    protector   and    test    board. 

F.  Telephone   desk. 


atic  fire  alarm  systen 
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public  exchange. 


The  heavy  current  and  sneak  iiirrcnt 
protection  may  be  combined  in  one  fuse 
or  tnay  he  separate.  Different  installa- 
tions use  the  telephone  ty]ie  of  sneak- 
current  fuses,  grasshopper  fuses,  heat- 
coil  fuses,  electro-mechanical  linuit 
breakers,   or   heat   coils   combined    with 


transferring  code  signals  from  one  cir- 
cuit to  a  number  of  other  circuits,  and 
at  the  time  locking  out  the  other  cir- 
cuits between  the  strokes  of  the  incom- 
ing signal  .*o  that  the  other  circuits 
cannot  send  anv  signals  and  interfere 
with   a  siirnal   alreadv  starte.l.     This  is 
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!■>-.. niLilly    A    scries    (if    clcci  i(inuiL'-nri>.  trajismit   any  (itli.-r  .-i^nal.      In  cmin,-,- 

oiii'  |Mir   Ini-  ciiili   lin\   ,-ir(iiii.  -iiitalilv  tion  witli  the  iion-intorlVTcncr  Ijo\.  this 

(■(iiiucvtcii    Irv    inlrrldikini:    niccliaiiisiiis  invi'iitinn  lias  iiuide  it  jios.-ililr  Ui  upcr- 

attarli,.,!   In  111,,  ariiialni-cs  ul'  the   ma--  ate   a    ivlativclv    lar-v    liiv    alarm    idc- 

n.i,~.  so  that   lirlur.'ii  llir  str.,kr>  (,r  ihc  irrajili  svslrm  uilli..ui    liaviiii:  ..|„.rai.,r- 

iiiiomini:  sii:iial   llir  maL;iH't<  oC  all   the  ,n\  iliitv. 

otiK-i-  liiviiils  aiv  ln,k,.,i  ,,ut.      In  ,i,|,|i.  |„    .,[    manual   ..r   ('las>   A    >\st,.m    tin- 

tiori.    Iiy    nirans    nf    >uitaMc   ilo,k-ui.rk  usual    mean-  nl'   iransmillin,;^-  siu-naU   i> 

ami    cscaiicmrnt.    ami     ivvnUniL:    ilrnin  tlii-nuL;li      a      manual      I  ransmillrr.      al- 


A.  Battery   room. 

B.  Operating  room. 

C.  Generator   room. 

D.  Storage   battery  in   duplicatt 

E.  Motor    generator    in    dupiica 

F.  Power    switchboard, 

G.  Instrument    board. 

H.    Protector   and   test  board. 
I.     Tern-inal    beard. 


Courtesu  .\<](,oncj/  Board  of  F„t  L  nd,m„lt,: 


nd    power    supply. 


J.      K.    Feeder   terminal    pos 
S.     Street    bcxes. 

a.  Power    supply    in    duplies 

b.  Local   power   bus. 

c.  Main  power  bus. 

d.  Local  circuit. 

e.  Main   circuit. 


cnlitact-.  Ihr  iv|M.at.T  srmi-  .Mil   .iNci-ail  i1m.iim|i    -nini'   nlir^   -till    u>r   the   Mm--.,- 

rh,.  (.tlhT  a--..,.|ai,vl  Iim\  .iituiI-.  ami  in  krv   npcratnl    li\    liaml.      'I'liciv  aiv  >r\- 

aiiy  alarm  i-iri-uit>  wlncli  u,av  lie  in  cnii-  era!  \\\'r>  nl'  manual  t  iaii>mitlfrs.  Snini> 

li'''''i"ii.     liii'    -i,i;nal     mmniL:-     in.       'I'lir  lia\r    ciivulai-    niimlirr    iliaU    nr    plates, 

-anie.  nr  rather  a   Hiiiilar.  etl'eei    nia\    l»  nne  n\er   the  nther.   >el    l.\    -mall    linger 

lirniluee.l    l,v   sllitahle    ivlav.-   phlei'il    njinll         |lie.•e^ -nmetime-   111   \Wk  thre,..  n|-   Inlir 

a  cnntrnl  Imaril  'ir  -nine  nther  n|ierannL;  -et.-.  permill  iiiir  t  raii^ni  is-inii   up  tn  >i\- 

'>;':llii      ill     a     lelltrai     nlliee.        'I'll,'     alarm  teen     enn-eeUti\e     liulire-.        .\      lew     lia\e 

'•ii'i'iiits     aiv     npiu'ate.l      Irmn      e.iiitael-  laree.    tial.    reitaiii;iilar    niiiuher    plales 

npeiieil  ami  eln-.'il  In  ,am>  nil  the  ilriim  with     \,a-lieall\     mn\in-     |e\er-    sli.liiie 

shaft.     nli\inu-h-  >iunals  nriuiiiatin.i:  nil  iiitn    imtehe-,       Snnie     ha\e     hnri/mital 

an     alarm     liniiit     eaiiimt      he     pa— ed  nuniher    liar-    with    small    ^luliiii;    ,lips. 

Throuirli  the  n-]ieater.  ami   nther-  are  u<i  the  hivak-u  heel   i\p,. 

A    tiniin.iT    fan     is    enlllleeteil     -n     that.  with    detaehahle    wheel     hir    .■aeh    lin\    (U- 

upon    tile  npcnine-  nf   aii\    eirniit.    thai  a-siimei|    hn\    Ineatmn.      In   smue  trans- 

eireiiit    remains    in    emit  ml     for    .ni     in-  mitli'i-s.    the    nin\iiie    part-    are    fragile 

terval     sliuiltly     lnllL;er    than     the     InlieesI  ami    i  ll'l  leal  e   am  I    ,  I  I  lliell  1 1    n  f   ,  p|  iek    npef- 

spaee      hetweeii      aii\      twn     enn-i'enti\e  alinii.       Ill    ;:vneral.    rather    heaw     enii- 

strnkes    i<i    a    enniplete    eVele    nf    am     \n<\  stlllitmn    ami     lalLle     linure-    -eem    clesir- 

1111     the    einuil  ;    the    hn\     Inn  in-     niiee  ahle     fnr    apparalii-     that     iiiiisl     he    set 

conimenfcil    in   sirik,'.    it    eaniint    he    in-  liiirrie.ll\    ami    ainnl-t    the  ennfusimi    nf 

tcrfcreil    with   hx    anx    \\i\\   nn   am    nther  iiieninin-    -imial-    ami     telephone    ealls. 

'•inuit    until    it    has  ennipleted    its  evele  Maiiv  ni  these  instruments  are  of  tw,i- 

aml    traiisinitteil    it-    -i-nal    to    all    the  speed   tvpe.  so  that   a    lew    roiiml-  of  an 

other  .niiiU'eteil  (iivuil-.     .\ft,u'  ihi-  the  alarm    mav    he   sent    at    hiuh    -peed    n\,u- 

repeater    aiilomalieallv     n-tnres    all    i<\  ."one  np  re.i^ister  i  ireuit>  and   then   sin- 

'he     eirellil      lliaellels     In     iheir     nrieinal  eeedill.e    roiincU   al    slow     >pee,l    o\er   eon- 

eondition    and    the    sv-iem    i-    iva/h     t ■  tow  er  hell  liivuit-. 
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The  switchhoanls  I'orniine-  parts  of 
tire  aliU'in  .systems  are  of  \arinus  kinds 
and  types  as  suited  to  the  desires  of  the 
superintendent  or  manufacturer.  .Main 
of  these  III  the  j.iast  liave  enntaiiied  a 
niimher  of  useless  parts  and  uere  uii 
lieeessarily  i-ninplieated.  ilrietly.  the 
-w  itehhoard  should  provide  im^aiis  foi' 
testiii-  for  iroiihle.  for  ehaririiii,'  and 
operalin-  slora-e  hatteries,  and  for 
ojieratin-  the  -\-teiii.  K'e-isterinj:  de- 
viee-  -hoiihl  !.,•  in-talled  to  record  all 
si-nals  and  ihe  lime  of  all  sie-nals  e-niiifT 

Ihrnll.eh    the  otiiec. 

l're\ioii-   mention    lia>   heeii    made  of 
the    dill'creiit    kinds    of   circuits.       Irre- 

-pectiM-   of    the   class   of    the    s\stelll.    two 

circuits  sliniild  enter  each  lire  station 
XV  nil  sllitahle  reccixin-  instruments  on 
ca,-li. 

l'"iu-  aiilnmatic  -x.-teiu-  it  i-  dcsirahle 
lo  haxe  at  least  one  alarm  circuit,  sepa- 
rate from  lin.\  circuits,  to  enter  each  lire 
statinii.  Then  in  case  the  hn.\  circuit 
is  nut  nf  nnlcr.  tile  statinii  will  still  re- 
ceixe  ahirius.  .\  tapper  and  juinch  reir- 
istcr  >hniihl  he  nil  the  hn\  circuit  aud  a 
-nil-  nil  the  ahiriii  circuit.  Trip  niair- 
iiet-.  li-htine-  -xxitchi'S.  etc..  should  lie 
nil  the  -on-  circuits.  Some  dejiart- 
mi'iit>  haxe  npeii  Incal  circuits  from  the 
-oii-s  or  from  relays  on  the  gong  eir- 
eiiil.  riiiiniiig  to  lii-ciiien"s  houses  or  to 
unrk  plaics  in  the  neiglihorhood  of  sta- 
tions. This  is  (piite  dcsirahle  where  call 
men  are  employed,  or  xxlicre  the  com- 
panies are  undermanned  at  meal  hours. 
For  a  city  large  enough  to  use  a  man- 
ual system,  there  should  he  two  inde- 
[lendent,  sejiarate  alarnt  circuits  enter- 
ing each  fire  station — one  for  the  gongs 
and  one  fm-  registers  and  tappers.  Of 
course,  in  a  luanually-opcrated  svstein, 
iiistrumcnts  on  a  ho.\  circuit  will  sound 
oiilx-  alarms  originating  on  that  circuit. 
The  supply  of  current  to  tiie  tire 
alarm  system  must  hi'  ndiahle  ami  uni- 
form, in  recent  year>  the  sinrage  hat- 
tery  ill  duplicate  has  enme  tn  hi'  the 
acccpti'd  -tamlard  fnr  lire  alarm  work. 
.\  cell  of  lixe-  or  si\-aiii|iere-liour  capac- 
ity is  generally  used,  and  sufficient  cells 
are  connected  in  series  for  each  circuit. 
•  •lie  set  of  hatteries  operates  the  system 
eaili  alternate  txxentx-four  hours,  while 

tl ther  set   is  lieing  charged. 

Till'  hatteries  are  cliarged  direct  from 
a  d-i-.  circuit  throtigh  resistance,  or 
from  rectifiers,  or  motor  generators. 
The  latter  method  is  ])refi'rahle.  A  few 
of  the  larger  cities  are  using  common 
hatteries  and  several,  as  Chicago,  are 
using  dx  naniotors.  To  he  installed  in 
a  sat  islailory  manner,  the  hatteries  are 
mounted  on  glass  rails,  carried  l)v  por- 
celain supports  on  metal  racks,  in  a 
well-\ciitilated  room.  Thegraxitv  hat- 
terx  fornierlx-  much  iiscil  in  lire  alai'iii 
xvork  is  cheap  to  install,  hut  somewhat 
iinreliahlc  and  \cry  dirty.  It  is  fasi 
hein-  rcplaci'd. 
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THE  NEW  HOLY  TRINITY  CHURCH 

AN  ACCOUNT  OF  ITS  STRUCTURAL  DESIGN 

By 
GEORGE  D.  ARACHOVITIS,  '25 


TllKKK  is  a  ui-iiwinp;  tnnlciu-y 
iunong  ai'cliiti.'rt>  tn  iii((ii'|](iraic 
in  tlieir  ecclesiastical  strii(tiiiv> 
cliaractci-istics  <ir  I'yzaiitiiii'  aicliiliv- 
tiirc.  Si'\cral  cxaiiiiilcs  i>{  this  aic  In 
be  seen  in  sdiin'  of  the  iimsl  iri-cni 
Iniililings  nt  mii-  dwii  eiiy.  In  sdiuc 
cases  this  iimisiial  ardiitrel  iiral  design 
inti-diluccs  pei-iiliar  i-iiginfci-iiiL:"  ptdh- 
Icnis.  it  has  iiccii  till'  gMdil  |d|-iiiiie  d|' 
the  \vi-iter  to  design  the  st  nii-1  iital  plans 
I'di-  the  new  lld|\  'j'l-initv  ( 'hnicli  (d' 
Cliicagd.  a  (ii'eek  Catlid- 
lic  cliiii'cli. 

The  architecture  dl'  the 
(ireek  t'atholie  Church, 
which  is  the  ecclesiastical 
arehitecture  of  all  the  na- 
t  i  o  II  s  dt  Sdiilheastei'n 
Euri>iie.  is  the  uriginal 
Byzantine  witli  sdme  ehi— 
sical  additicms  and  local 
mddificatidns.  The  aiehi- 
tectuiv  dt'  Byzantium, 
which  dates  Trdui  the 
fdtirtli  Century  A.  1>.. 
hlddined  gloridusly  during 
the  sixth  eentur\  undei- 
Justinian  wlien  Saint 
Sd]ihia.  ('dnstantind|ile. 
the  best  existing  example 
df  the  grandeur  dl'  By/.an- 
t  i  n  e  arehitecture.  was 
erected.  Ahmg  with  the 
intrnduition  ol'  Cbi-isli- 
anit\  intd  snutbeastern 
Eumpi'  and   Russia,  there      ''  — 

was     alsn     intrndueed      the        Architect's  drawi 

Bvzantine  arebiteetiire. 
Tender  the  l,atin  em- 
pei-ors  wlidin  tlie  crusaders  raised  tu  the 
tbi-nne  in  the  thirteenth  eentui-y.  and 
lunlei-  ibe  I'aleologians  wlm  succeedeil 
them.  Cdiistantinople  itself  ceased  to 
prddtiec  inipdrtant  wniks  (d'  ai't.  ITow- 
ever.  the  architecture  nf  liyzantiuiu 
tinnrished  in  tlie  lU'W  nations  which 
were  springing  up  and  in  cei-tain  ]iri)\- 
inces  which  still  renuiined  trihutar\-. 
This  development  is  seen  at  its  liest  in 
Greece  propei-.  Kpiirns.  ilactMlonia.  and 
Asia  ilinor. 

The     fundamental     plans     of     these 

Byzantine  churches  are  governed  hy  the 

domical  method  of  construction.     They 

are  in  the  form  of  a  Greek  cross.     The 

I        central   space  is  covered   with   a   dome. 

I         with   subsidiary  domes  grouped   ardund 

I        it.      The    early    >tnictures    were    con- 

I         structed  of  stone  and  tindier.  the  walls 


being  liiiilt  of  ashlar,  marble,  or  lu'ick. 
The  ddiiies  were  biiill  of  sloiic  as  the 
only  means  id'  safe  and  durable  coii- 
slnictioii.  The  present  ai-cbilect,  in 
his  design  nf  a   Civek  Calholic  eburch. 

has    to    fnllnw-    the   abn\e    nielltlolli'd    gen- 

I'l-al  plan  a-  a  mailer  <>(  well  otablisbed 
principle,  while  the  I'ligim'ci-  is  i-alliMl 
upon      to      sol\e      ihe      pi'oblems      of      the 

lixzaiilinc  bniblcrs  in  lerms  nf  steel  ami 

ciiiicictc    in-ti'ad    (d'   stcne    and    timber. 

The    desi-neis    nf    the     llnlv    Ti-iinty 


of   the   new   Holy  Trinity   Church,    to   be   built   at    Lo 
Macalester    Place,    Chicago. 


(Iiurcb.    .T.    T.    Fnrtin,   aribitect.    ainl 

\.     Dnens.    associate,    based     iheir    phuis 

upon  ihe  e-l.-ibli.-bed  characleri>tics  of 
r)\zanline  ecclesiastic;ll  strilellires.  The 
gcnei'al  plan  is  in  the  fni-m  nf  a  crnss 
with  a  ilnme  oM't  the  ridge  intersectinii. 
The   n\er-all    diluension>   ail'    1')    feet    by 

i:'>(i  feel.  The  and iioriiiiu  tlnm-  is  \-: 
feet  abo\e  ibi'  grade  line.  Two  stnlli' 
stairwavs,  S  feel  wide,  lead  frniu  the 
twn    sidi'S    (d'    the    fmnt     ele\iitinn    tn    a 

central  entrance  platfnrm.  Kiitrance  is 
luaile  In  the  narthex  and  the  main  andi- 
tnrium  through  the  main  dniu's  at  the 
back  of  the  platbirm.  In  baik  n{  the 
.altar  are  ihri'i'  circular  alcoves,  one  id' 
is-foiii.    and    twn    nf    li-fnnt    diameter. 

'I'hese  alcii\es  ale  co\ereil  bv  a  semicnii- 
ieal   rnof. 


The  grnmiil  iioor.  below  the  audi- 
toiiuiii  and  7  feet  aliiiM.'  grade,  is  to  be 
u>ri\  for  .Sunday  School  classes  and  gen- 
eral assemblies.  For  this  reasmi.  the 
archilecliiral  design  allnwed  cnlumns  in 
be  placed  at  llii'  center  iiiily.  in  twn  rows 
111  feel  apart.  These  cnllimils.  besides 
i:irr\iiig  the  large  steel  and  reinfnrced 
coiicrele  gi|-ilei-s  of  the  llool'  abo\e.  ser\e 
also  a-  cnriiers  ti\'  the  four  cla^srnnms 
which  are  formed  with  slide  part  it  imis 
_  and  as  su|ipnrls  for  the 
parliiinii-  fnrndiig  ihe 
ballwiU   bet  w  een  coliimn^. 

On    tbi-    11 ■   and    below 

the  altar  is  a  stage.  :i  feet 

above   the   tl ■   line. 

The  ba-cmeni.  '.»  feel 
below  the  grnund  tloor,  is 
enlirely  below  grade  and 
is  \entilated  bv  arlilicial 
mean-. 

Two  tower-,  i:  feet 
sipiare  and  l"]  feet  high, 
are  at  the  front  of  the 
buildinir.    one    mi    either 

side. 

The  build  illg  is  of  tire- 
I       ]irnnf  cnnstnictinn.      Bnth 

reinforced  enncretc  and 
steel  construction  are 
used,  depending  lll"in  the 
Condiliolls  im]io,-ed  by  tlie 
architectural  Ireatmeiit. 
I  The   idan    of   the    roof 

is  the  same  as  the  general 

Dmis   Street   and         |,1;|„    ,,f   the   flonrs,    a    CroSS 

being  binned  bv  the  two 
ridge  lines  and  the  dome 
being  placi'd  at  the  inlerseilion.  The 
roof  i-  of  concrete,  cnvcivd  with  i-opper 
tile.  Seven  Irusscs  carrv  ihe  roof  sys- 
tem and  dome.  Of  these  se\ell,  the  buir 
trusses  supporting  ibc  dmnc  are  carried 
bv  fniir  columns,  wdiile  the  other  three 
are  aiichnred  tn  the  wall.  I'nlike  the 
tyjncal  interior  Byzantine  design,  this 
church  is  to  have  no  columns,  save  the 
filur  cnlumns  near  the  imiI  ranee,  sup- 
pniting  the  main  balcony  concrete  gird- 
ers. The  ceiling  cross-section  is  ellip- 
tical in  form,  the  entire  roof  load  being 
carried  to  the  side  walls  by  the  roof 
trusses.  Of  the  seven  tru.s,-cs,  T,  is  (1 
feet  long  and  is  located  between  the  two 
lowers.  Trus.ees  T.,  and  T.,  are  (>".'  feet 
long  and  are  on  either  side  of  the  dmne- 
carrying    trusses.      Triissi's   T.    and    T, 
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arc  G2  fout  lonj;  and  carry  tlic  entire 
n-cight  of  tlie  dome,  supporting  wall, 
and  central  roof  system.  They  are  sup- 
ported by  four  columns.  Trusses  ']',. 
and  Tj  are  'iT  feet  long  and  are  at- 
tached to  the  main  trusses  T^  and  T,  at 
right  angles,  thus  forming  m  scpiare  in 
plan,  to  support  the  dome  columns. 

'i'lie  dnme  is  2T  feet  in  diameter  ami 
ri.-^es  to  a  height  of  -n  feet  ahovc  tli. 
ridge  line  of  the  roof.  Tlie  hemisphcr 
ical  dome  rises  fmm  a  wall  which  is  in 
turn  cylindrical,  octagonal,  and  scpian 
The  dome  is  fornu'd  hy  two  main 
trusses,  A  and  R,  at  right  angles  to  om 
another,  and  hy  twelve  internu^diati 
trusses,  ('.  The  main  trusses.  A  and  B. 
are  firmly  altachecl  at  the  center  hy 
means  of  gusset  philes  and  coxi'r  plates. 
The  intermediate  trusses  are  attached 
to  the  main  triisses  by  plates  in  the 
same  manner.  The  lower  ends  of  all 
the  trusses  are  attai-hed  to  vertical  col- 
umns. The  four  cohunns  carrying  t\\r 
main  trusses  A  and  H  are  fixe(l  at  then 
lower  ends  to  tlii'  vertices  of  the  f(i\ii 
trusses  T^,  T,,  'J',„  and  T,.  The  ,■,)!- 
umns  carrying  the  intermeiliate  trusses 
ai'e  supported  hy  horizontal  I-beams 
attached  to  the  upper  chords  i>f  the 
four  dome-suppoi-ting  tru.s.ses,  and 
are  so  arranged  as  to  form  a  si.xteen- 
sided  tigure  in  ))lan,  including  the 
sections  of  the  truss  cliords  above  the 
I-beam  connections. 

The  upper  chords  of  the  dome  trusses 
are  circular  in  foi-m.  Circular  jnirlins 
connect  the  panel  points  of  these 
trusses,  thus  forming  a  series  of  rings 
about  the  trusses.  Where  the  trusses 
are  connected  to  the  columns,  a  circular 
channel    is    pro\  ided    to   brace   and    tie 

together     the     dc fi-anieuMU-k.        In 

analyzing  the  dome  stresses  and  the 
wind  eflfect.  it  was  assumed  that  any 
one  of  the  four  main  columns  resisted 
half  the  wind  thrust.  The  intermediate 
columns  were  designed  for  their  pro- 
)>ortioual  tlii'iisl.  the  iiiaxiiiiuiii  being 
that    cai'i-ied    to    the    eolunins    by    three 

intermediate  trusses — a  lore |ui\Mlent 

to  a  fourth  of  tin'  I'Ulii'e  thrust.  The 
main  objectne  in  designing  the  ihiiue 
was  to  eliminate  as  much  as  ]>raeticable 
all  deflection  in  the  steel  members.     For 

this  purpose   the   dome   W.-IS   (lesiglUMl    lo 

consist  of  trusses  instead  of  radiating 
rib  arches,  which  were  fmuid  to  be  too 
flexible.  The  internuMlinte  trusses  (' 
carry  half  tlieii-  propoi-tiouale  load  onto 
(Ik-  uuiiii  trnsM's  .\  and  11  li\  means  of 
their  <-onne.-tioll  to  the  top  dij:|ie(l  pliile. 
The  dome  colnuiiis  ai-e  braced  b\'  a  cir- 
cular ring  just  below  tln'  windows  in 
the  circular  uall.  'i"hc  inasoiii'v  work 
of  the  doinc  proper  iind  lowei-  sections 
is  cari'ieil  by  the  1  i-usses  roiimng  the 
dome  base.  The  total  load  of  masonr\ 
and  steel  in  the  ibmie  seciious  and  sup- 
porting trusses  amounts  to  about  KMl 
tons. 


Trusses  T_,.  T,.  '\\,  and  T-  are  <>(  th. 
Fan  type  with  cambei-ed  lower  chord  to 


Mr.    George    D.    AracViovitis. 

allow    fiM-   the  elliptical   celling.      Tru^ 
T,   is  .if  the  Fink  type  and  trwsses  '1 
and  T-  are  Fan  trusses. 
Trusses  T,  and  T„ 
which  carry  the  chjme, 
are      comparatively 
liea\y  diu'  to   the  cen- 
ti'al     location     of    the 
loads  aiul  to  the  length 
of  the  spans.    Box  sec- 
tions were  found  to  be 
the    most    suitable    in 
f(U-ming  connect  ions,  as 
well  as  simple  and  eco- 
nomical   for    lireproof- 
ing.      Trusses    T,..    and 
'l\     fall    a     foot    bi^low 
the     n|i|ier    chords    «i' 
liiiss.'S  T^  and  '\\.  the 
rrnining      at      t  h  e  s  i' 
points   being    made    by 
nieaus  of  banging  con- 
nections.    The     f  o  u  r 
columns     which     cai'iv 
T,  and  T,  aiv  .".-J   feet 
Ion  g.      Stiffness     ac- 
(piired    iVom    the    wall 
surrounding  them   was 
neglected      because      of 
their  relative   location. 
To  reduce  the  effective 
length,    two    channels 
are    attnehed     to    each 
column,   half   way   be-         1"*"=  ^"e^  «""■' 
lucen      ends     and      at 
right    augh's  to  its  axis,  and  embedded 
in  the  bi'ick  wall.     In  addition  to  dimin- 
ishing   the    elfective    length    of    the    col- 
unis,     this    sfheme    S(Y-ures     additi.mal 
stilfni'ss.     Till'  bracing  of  thes<'  coluiiins 
lliidunh  an\'  othi'i'  direct   frame  connec- 


tion was  impossible,  due  lo  the  projec- 
tions of  the  side  walls. 

Tile  floor  of  tlie  U-shajied  balcony  i.s 
I  t  feet  abo\e  the  auditorium  floor.  It 
is  constructed  entirely  of  reinforced 
concrete.  It  I'onsists  of  three  sections, 
the  two  side  sections,  ".'."i  feet  long,  and 
the  central  section,  31  feet  6  inches 
long.  Tlie  two  sid(>  sections  are  carried 
liy  two  inclined  girders  framing  into 
one  of  the  two  main  girders  on  one  end, 
and  into  the  side  wall  at  the  other. 

The  central  section  extends  to  the 
front  wall  of  the  building  and  is  carried 
by  four  incline(l  continuous  girders. 
These  girders  are  su|ipoiii'd  at  the 
lower  end  by  a  cross-girder  and  at  the 
upper  end  by  a  large  concrete  girder 
spanning  from  tower  tn  tower  and  car- 
lying  the  jiortion  of  the  front  wall  above 
it  in  addition  to  the  inclined  girders. 
The  intermediate  support  is  a  column 
below  each  girder.  The  entire  balcony 
is  carried  by  two  large  girders,  .50 
inches  by  :!ti  inches,  forming  the  sides 
of  the  U  and  spanning  from  the  front 
part  of  the  balconv  to  the  front  wall  of 
the  building.  'I'iie  cross-girder  men- 
liiiued  before  is  traiiie(|  into  tlielll  to 
form  the  U.  These  main  girders  are 
suppiu'Ied  at  lour  points,  two  of  tlu'  col- 
iimiis  biMiig  made  of  steel  and  loeateil 
111    the    back    part    ol'    the    audit(U-iiiiii. 


dome,   showing    the   supporting    trusses.    T,    and   T,. 

A'arious  fraiiiing  schemes  of  the  balcony 
so  as  to  eliniiuate  the  use  of  columns  on 
the  auditorium  floor  were  impracticable 
because  of  the  headroom  limitations  and 
llie  extension  over  the  main  entrance 
I  Coiiliiiut'd  oil  t'agc   lyn 
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THE  ARMOUR  ALUMNUS 


PROF.  J.  C.  PEEBLES,  Editor 


As  announced  in  this  department  some 
time  ago,  the  first  local  branch  of  our 
association  was  established  by  Armour 
Tech  men  at  Detroit.  We  have  had  very 
little  news  about  the  doings  of  this 
branch,  so  we  are  pleased  to  present  at 
this  time  a  letter  from  their  secretary, 
R.  N.  Mann,  '18. 

THE  ALUMNI  ASSOCIATION  IN 
DYNAMIC  DETROIT 

The     present     oflBcers     of     the     Detroit 
Branch  of  the  Armour  Alumni  Association 
are  as  follows; 
President:      A.  N.   Koch,  '14 

26S3  Sturtevant  Ave. 
Telephone  Hemlock  lo9.'i-R 
Vice-President:      O.   L.  Cox,  '23 

Mich.  Inspection  Bureau 
Secretary-Treasurer:     R.  N.  Mann,  '18 

707  Un.  Trust  Bldg, 
Phone  Rand.  6442 

Meetings  are  held  at  12:30  p.  ni.  on  the 
first  Thursday  of  every  month  at  Briggs' 
Restaurant,   Stroh  Building. 

All  Armour  men  visiting  in  Detroit  are 
invited  to  attend  these  luncheons,  or  to 
communicate  with  the  secretary  when 
they  are  in  Detroit. 

The  Armour  Association  is  affiliated 
with  the  Detroit  Intercollegiate  Associa- 
tion, consisting  of  the  alumni  groups  of 
over  l-OO  colleges  and  universities.  We 
have  been  taking  an  active  part  in  this 
organization,  and  Harold  Ellington  is  a 
member  of  the  Executive  Board  of  the 
Intercollegiate  Association. 

Our  association  now  has  over  thirty 
active  members.  It  has  been  found  that 
there  are  a  considerable  number  of 
Armour  graduates  throughout  the  state, 
and  plans  are  being  formulated  to  form  a 
state-wide  organization  to  include  these 
men. 

One  of  our  most  distinguished  mem- 
bers in  the  Detroit  branch  of  the  associa- 
tion is  William  R.  Wilson,  '06.  The 
Detroit  Times  published  the  following  in 
their  issue  of  March  22. 

"At  a  meeting  of  the  new  board  of  di- 
rectors of  Copeland  Products,  Inc..  of 
Flint,  held  in  Detroit,  William  Robert 
Wilson,  a  director  of  the  Bank  of  Detroit, 
and  recently  president  of  the  Maxwell 
Motor  Corporation,  was  elected  president. 

"This  is  the  first  move  in  the  expansion 
of  this  company,  which  builds  a  line  of 
domestic  ice  machines  and  refrigerating 
systems. 

"While  William  Robert  Wilson,  the  new 
president,  will  guide  the  destinies  of  the 
organization,  it  is  announced  that  he  will 
not  devote  his  entire  time  to  it,  as  other 
enterprises  will  also  claim  his  attention." 

Harold  S.  Ellington,  '08,  is  our  "Past 
Exalted  Grand  Ruler."  being  the  man  who 
was  resfionsible  for  the  organization  of 
the  Detroit  Branch  of  the  Alumni  Asso- 
ciation and  our  first  president.  He  is  a 
member  of  the  firm  of  Weston  and  Elling- 
ton, Architects  and  Engineers. 

One  of  his  latest  pieces  of  work  is  the 
new  Metropolitan  Building,  a  14-story 
fireproof   structure   now    nearing   compl*^ 


tion  in  the  heart  of  the  down-town  dis- 
trict of  Detroit.  This  monumental  and 
beautifully  designed  office  and  store 
building  is  a  splendid  tribute  to  his 
ability. 

Ellington  also  was  the  architect  for  the 
impressive  21-story  Stroh  Building,  one  of 
the  most  beautiful  of  our  city  skyscrapers, 
located  at  Grand  Circus  Park,  which  is 
the  hub  of  the  city. 

Fred  D.  Farrar,  '14,  is  another  Armour 
architect  who  has  established  himself  as 
one  of  the  leaders  of  his  field  in  Detroit, 
being  a  i)artner  in  the  firm  of  Muehlman 
and  Farrar. 

Fred  has  been  branching  into  other 
fields  lately  as  evidenced  by  his  striking 
cartoons,  which  have  been  appearing  on 
the  sport  page  and  feature  section  of  the 
Sunday  edition  of  the  Detroit  yeics. 
Fred's  cartoons  have  consisted  of  a  group 
of  grotesque  figures  engaging  in  popular 
sports  of  the  times.  During  the  football 
season  he  drew  a  group  of  football  fig- 
ures, and  down  in  the  corner  was  a  man 
with  a  large  letter  "A"  on  his  blanket. 
Recently  he  drew  a  group  of  figures  en- 
gaged in  winter  sports,  and  the  center 
figure  was  a  burly  fellow  with  an  "A"  on 
his  sweater. 

Fred  is  doing  his  best  to  give  us  some 
publicity. 

George  Letterman  is  onr  only  repre- 
sentative of  the  Class  of  1910.  George 
lives  in  Walkerville.  Canada,  just  across 
the  Detroit  River,  and  is  doing  note- 
worthy work  on  structural  steel  and 
bridge  jobs.  He  has  lived  in  Canada  most 
of  the  time  since  his  graduation  and  has 
established  a  reputation  through  his  work 
in  the  Dominion.  He  is  now  anxious  to 
return  to  his  native  United  States,  this  in 
spite  of  the  fact  that  Ontario  nas  just 
passed  a  law  legalizing  4  per  cent  beer. 

We  are  always  glad  to  welcome  to  our 
ranks  new  members  among  the  recent 
graduates,  and  one  of  the  objects  of  our 
association  has  been  to  aid  these  men  in 
every  way  that  we  can  to  establish  them- 
selves in  Detroit. 

Richard  Walworth  is  a  native  of  Hills- 
dale, Michigan,  and  has  recently  become 
connected  with  the  Detroit  Steel  Products 
Company.  He  is  our  only  member  of  the 
class  of  1324. 

ARMOUR  BASKETBALL  TEAM- 
MICHIGAN  TRIP 

The  Armour  basketball  team  played 
three  games  with  prominent  Michigan  col- 
lege teams  in  February,  the  climax  of  the 
trip  being  in  Detroit  where  the  members 
of  the  Detroit  branch  of  the  Alumni  Asso- 
ciation had  the  pleasure  ol  meeting  and 
entertaining  the  team  and  their  coach, 
and  rooting  for  them  at  the  University  of 
Detroit  game. 

To  those  Armour  supporters  who  may 
read  the  scores  of  this  trip,  and  who 
may  think  the  team  made  a  failure  of 
their  Michigan  invasion  because  they  lost 
all  three  games,  we  of  tne  alumni  who 
saw  them  play  want  to  emphatically  state 
that  we  had  no  reason  to  be  anything  but 
( Conliiiurd  un  I'ogc  140^ 


HALF  DAY 

At  11:4.5  a.  m.  Chief  Engineer  Allen, 
dressed  in  the  blue  denim  of  his  calling, 
emerges  from  the  small  door  at  the  north 
end  of  the  main  building  and  starts  across 
the  street  toward  .Machinery  Hall.  He  is 
carrying  a  pint,  not  on  his  hip  but  in  the 
side  pocket  of  his  jumper.  As  he  enters 
the  office  of  the  Department  of  Mechan- 
ical Engineering.  Professor  Gebhardt 
looks  ui)  from  his  desk  and  notices  the 
bulging  pocket.  The  engineer  sets  the 
bottle  on  the  table  and  the  professor  re- 
gards it  without  enthusiasm:  he  is  evi- 
dently musing  on  these  decadent  and 
desiccated  days,  and  remarks  more  to 
himself  than  to  his  caller.  "How  pints 
have  changed!" 

After  sitting  for  a  few  moments  in 
silent  contemplation  of  the  pint,  the  pro- 
fessor picks  up  the  bottle  and  with 
Socratic  fortitude  drains  it  to  the  bottom 
and  calls  it  a  luncheon.  Professor  Libby, 
an  inveterate  radio  fan.  enters  the  office 
just  at  this  moment  and  sees  the  "empty" 
sitting  on  the  table.  He  suddenly  devel- 
ops an  entirely  unsuspected  vocal  ability, 
as  with  his  eye  on  the  bottle  he  para- 
phrases thus  a  recent  radio  rage — "How 
do  you  do.  Sidney  Wanzer,  how  do 
you  do." 

By  this  time  Mr.  Allen  hears  a  ham 
sandwich  calling  from  the  engine  room 
and  so  he  starts  back  toward  his  own 
domain.  As  he  recrosses  the  street  he 
sees  a  man  approaching  from  the  west: 
they  reach  the  door  of  the  main  building 
at  the  same  time  and  enter  together.  The 
newcomer  is  a  big  fellow,  dressed  in  gray 
suit  and  overcoat,  with  pearl  gray  hat  and 
gloves.  He  seems  anxious  to  get  into  the 
building  without  being  seen,  and  once  in- 
side, he  hurries  to  the  elevator,  long 
strides  producing  speed,  rubber  heels  con- 
ducive to  silence.  It  is  John  Schommer 
just  arriving,  full  of  pep.  to  start  the 
day's  work. 

In  the  meantime  two  dignified  profes- 
sors are  giving  a  demonstration  of  cer- 
tain modern  dances  on  the  sidewalk  run- 
ning along  Ogden  Field  toward  the  lunch 
room.  Professors  Huntly  and  Snow  have 
started  for  lunch  together,  but  after  a 
few  steps  the  latter  finds  that  he  is  out 
of  phase.  By  no  amount  of  effort  can  he 
synchronize  with  Professor  Huntly's 
swinging  stride,  physical  limitations  mak- 
ing it  impossible.  He  suddenly  discovers, 
however,  that  by  increasing  his  natural 
frequency  a  bit,  a  sort  of  synchronism  can 
be  achieved,  in  which  his  period  is  just 
one-half  that  of  his  companion's.  So  they 
go  do'rni  the  street  together,  one  step  for 
Huntly  and  two  steps  for  Snow. 

In  the  lunch  room  everything  is  in 
readiness  for  the  rush  hour  which  comes 
at  12:20.  At  one  end  of  the  long  counter 
near  the  cashier's  desk  stands  a  husky 
individual,  who  is  checking  over  the  final 
pre|)arations.  He  has  attended  to  the 
Ijurchasing  of  the  provisions  and  other 
supplies,  has  prepared  the  menu  for  the 
day,  and  has  seen  that  the  cashier  has 
plenty  of  change.  Notwithstanding  his 
size   and    strength   he   is   not   the   official 
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l)oiincer.  It  is  .Mr.  .Xisliet.  dining  busi- 
ness hours  cashier  of  the  Institute,  hut 
here  secretary  of  the  iiilerior. 

At  12:20  students  begin  to  iKiiir  trcuu 
all  the  buildings  and  start  on  a  run  for 
the  lunch  room,  each  anxious  to  be  first 
in  the  bread  line.  Like  an  office-holding 
politician  who  prates  about  public  service 
and  then  throughout  his  whole  career 
consistently  serves  nobody  but  himself, 
the  patron  here  must,  for  the  most  part, 
serve  himself.  Therefore,  the  first  man 
in  the  line  will  avoid  even  a  few  minutes 
of  waiting,  will  get  his  lunch  pronjptly, 
spend  a  mininmm  of  lime  in  eating  it, 
and  make  room  at  the  table  for  some  less 
fortunate  fellow  student.  The  room  emp- 
ties almost  as  rapidly  as  it  filled,  for  all 
are  anxious  to  siiend  as  much  as  possible 
of  the  lunch  hour  outdoors.  Even  in 
Chicago  spring  sometimes  comes,  and  it 
is  here  today.  Soon  the  room  is  deserted, 
save  for  the  attendants  clearing  up  the 
tables,  the  cashier  counting  the  receipts, 
and  some  introspective  i)rofessor  eating 
a  solitary  sandwich  at  the  faculty  table. 
Many  of  the  students  have  lingered  on 
the  athletic  field  where  siuing,  like  a  |ier- 
ennial  freshman,  is  in  full  possession. 
One  group,  evidently  not  candidates  for 
the  track  team,  are  trying  their  hands  at 
the  discus.  Something  seems  to  be  wrong, 
for  mountain-size  efforts  bring  forth 
throws  of  mouselike  proportions.  In- 
stead of  gliding  through  the  air  like  a 
swallow  going  "back  home."  the  saucer 
hurtles  over  and  over,  like  a  football  in 
a  drop-kick.  These  young  men  know  all 
about  Xewton  and  his  laws  of  force  and 
motion,  but  they  never  heard  of  .Myron. 
Some  of  them  are  big  fellows  and  have 
the  necessary  substance,  but  they  are 
sadly  lacking  in  form.  Perhaps  a  little 
study  of  Greek  art  might  hel|i  an  engineer 
to  apiily  his  force  with  better  effect,  par- 
ticularly in  this  ancient  form  of  athletic 
sport. 

Oxer  in  the  sui)]ily  store  I  he  candy 
counter  is  doing  a  rushing  business.  The 
manager  is  busy  handing  out  candy  bars 
with  one  hand  and  raking  in  the  nickels 
and  dimes  with  the  other.  Like  the  hor- 
ticultural expert  at  the  county  fair,  whose 
s|iecialty  is  i)eas  of  the  disajiiiearing  vari- 
ety, he  keeps  U|i  a  steady  flow  of  talk  as 
if  to  divert  attention  from  his  hands. 
Sometimes,  .iust  because  he  feels  that 
way  and  not  from  any  desire  to  entertain 
the  customers,  he  even  sings  a  bit,  in  a 
mezzo  voice  which  makes  the  words  dif- 
ficult to  hear.  By  close  attention,  how- 
ever, one  may  catch  the  refrain  which 
runs — "Hi  set  me  syle  and  syled  awy." 

It  is  now  one  o'clock  and  the  stiuleiits 
are  returning  to  the  various  buildings  for 
the  next  classes  which  begin  at  1:10. 
Ogden  Field  and  the  streets  nearby  are 
jiractically  deserted,  in  si)ite  of  the  fact 
that  they  are  nuich  more  attractive  than 
the  lecture  rooms  inside.  One  young  man 
hurrying  down  Thirty-third  Street,  over- 
takes a  grou]i  of  students  who  are  lag- 
ging along  as  if  in  no  hurry  to  reach  the 
class  room.  "Better  hurry  uii,  fellows,  or 
you'll  be  late  for  bedtime  stories."  But 
it  takes  more  energy  to  accelerate  than 
to  maintain  a  uniform  iiace:  furthermore, 
the  spring  sunshine  is  not  conducive  to 
sudden  outbursts  of  energy,  so  there  is  no 
perceiJtible  change  in  their  step.  They 
are  on  their  way  to  the  great  bane  of  the 
student's  existence,  the  one  o'clock  lec- 
ture. When  they  reach  the  lecture  room 
they  slip  quietly  into  rear  seats,  prei)ared 
tn  siari  the  afternoon  with  a  ipiiet  nap 
under  the  soijoritic  voice  of  the  iirofessdr. 
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'C  initiiiucd  fr,>in  fiii/,-   ;,'(.// 

luiiud  of  the  showing  the  team  made. 
They  played  three  of  the  strongest  college 
teams  of  the  slate  and  put  ui)  the  hard- 
est kind  of  a  battle  in  every  gaiue. 

The  Detroit  game  was  a  disappointing 
one  to  lose.  There  were  about  iJO  ardent 
Armour  rooters  in  the  stands,  consisting 
of  alumni  and  their  friends  and  families, 
and  the  boys  fought  desperately  to  win 
and  send  us  home  hapiiy.  Detroit's  de- 
fense was  a  bit  too  strong  for  them,  how- 
ever, and  the  best  they  could  do  was  to 
take  the  short  end  of  a  1.''i  to  i:!  score. 
The  feature  iilay  of  the  game  was  a  bas- 
ket by  .Joe  .MacLaren,  made  while  he  was 
sitting  on  the  floor,  after  having  been 
s|iilled  by  two  Detroit  players. 

The  night  before  the  Detroit  game  the 
boys  played  a  hard  game  at  St.  .Mary's 
College,  near  Pontiac.  St.  .Mary's  has 
been  generally  ciedited  as  the  best  team 
in  the  state  outside  of  the  University  of 
.Michigan,  and  went  through  the  season 
without  a  defeat.  Armour  gave  them  their 
closest  battle  of  the  year,  losing  out  l)y 
only  two  points.  Earl  Merry,  '03,  of  Pon- 
tiac, and  his  young  son;  Dick  Mann,  '18; 
Al  Koch,  '14;  and  O.  L.  Cox,  '23:  were  the 
Arnuiur  rooters  at  this  game,  and  when 
they  "sounded  off"  with  the  old  "Arch- 
Me<h"  yell  they  sounded  like  a  crowd  of 
al  least  fifty.  Their  yelling  efforts  were 
highly  ainilauded  by  the  large  crowd  of 
St.  .Mary's  rooters.  The  Armour  team 
used  a  large  number  of  substitutes  in  this 
game,  as  they  were  saving  themselves  for 
the  Detroit  game  the  following  night,  but 
even  so  they  gave  St.  .Mary's  llieir  hardest 
game  of  the  year. 

Western  State  Xormal  College  at  Kala- 
mazoo gave  the  team  another  close  defeat 
on  Saturday  night,  following  the  Detroit 
game.  This  school  always  has  a  \  ery 
strong  team,  and  the  Armour  team  was 
lirelty  well  worn  out  after  two  hard 
battles  (111  the  two  jirevious  days. 

Tlic^  Metioit  alumni  entertained  the 
team  at  the  Fort  Shelby  Hotel  at  a  lunch- 
eon, and  greatly  enjoyed  the  opportunity 
to  meet  the  boys.  The  students  made  a 
profound  iiujiression  with  their  singing  of 
the  Armour  Fight  Song  at  this  affair. 
When  the  team  is  so  crippled  that  they 
can  no  longer  |)lay  basketball.  the.\'  can 
always  travel  as  the  Glee  Clul). 

The  alumni  in  .Michigan  want  the  boys 
of  the  team  to  know  that  we  thoroughly 
en.joyed  their  visit,  and  ajijireciated  the 
splendid  fighl  they  made  in  the  games 
played.  Every  man  of  us  will  be  on  hand 
n-'xt  year  rooting  .just  as  hard  for  I  hem. 
We  won't  be  satisfied  until  they  finally 
beat  Detroit,  and  the  .-Vrmour  s|iiril  of 
persex  eraiice  is  lioiiiid  to  ari'dinplish  lliiii 
result    ill    Ihe   i-lul. 


ALUMNI  BANQUET 

Tlir  aluiiiui  banquet  will  be  held  Tues- 
day. .Ma,\  r.i.  ai  the  Club  Chez  Pierre.  247 
East  Ontario  Street  at  r.::!0  p.  m.  There 
will  be  niusi<-  and  entertainment  fur- 
nished by  the  Club  Chez  Pierre  from  7  to 
!i  during  dinner.  From  0  to  10  the  alumni 
will  transact  what  business  is  to  be  con- 
sidered. The  bantpiet  committee  is  con- 
fident that  no  Armour  alumnus  will  want 
to  miss  the  fun  and  the  reunion  of  old 
friends.  This  baiHiuet  is  the  twenty-fifth 
anniversary  of  the  Class  of  1900  and  the 
(enth  anniversary  of  the  Class  of  PM.".. 
gi\ing  the  men  of  these  classes  an  added 
iiiceiiiive  to  lie  |)resenl. 
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Arthur  M.  Jens,  '04,  is  a  luember  of  the 
newly  formed  insurance  firm  of  R.  E. 
.lames  &  Co.  The  firm  is  composed  of 
.Messrs.  R.  E.  .lames,  W.  .M.  .Murray,  and 
Arthur  .M.  .lens,  and  will  conduct  a  gen- 
eral insuran<-e  business.  .Mr.  .lens  was 
formerly  with  the  firm  of  Fred  S.  .James 
&  Co. 

Samuel  E.  Shafer,  '02,  is  sales  and  pro- 
duction engineer  of  the  chain  Belt  Com- 
pany of  :\lilwaukee.  Engineering  runs  in 
the  family  and  his  son  is  now  taking  en- 
gineering at   the   rniversity  of  Wisconsin. 

Nels  H.  Eriandson,  '02,  is  now  located  at 
Daytona,  F^Ioiida.  He  is  in  charge  of  a 
service  station  there  handling  several 
makes  of  motor  cars. 

Don  R.  Frary,  '04,  is  now  located  in 
Philadeliihia  al  the  Lumbermen's  Insur- 
ance Company. 

Paul  V.  Frary  recently  became  the  east- 
ern financial  manager  of  the  H.  F.  Wilcox 
Oil  and  Gas  Comiiany. 

P.  F.  Auer,  '14,  is  in  St.  Louis  with  the 
.lames  Stewart   Construction  Company. 

W.  Bell,  '12,  is  general  supervisor  of 
liatlic,    Illinois   Bell   Telephone  Company. 

Hubert  E.  Willson,  '15,  is  now  develop- 
ment engineer  in  charge  of  the  Kearny 
Building  specifications  and  layouts  of  the 
Western   Electric   Company. 

Milton  Grill,  '21,  is  in  the  research  de- 
partment of  the  Western  Electric  Com- 
pany and  is  develojiing  wood  and  iron 
working  methods. 

Charles  L.  Bolte,  '17,  was  a  recent  caller 
at  the  Institute.  .Many  an  Armour  man 
who  later  served  with  credit  and  dis- 
tinction during  the  great  war  received  the 
first  rudiments  of  his  militarv  training 
from  .Mr.  Bolte.  The  awkward  squads, 
faculty  included,  which  he  drilled  on 
Ogden  Field  all  remember  him  as  an 
eflicieni  military  instructor.  He  is  now 
Captain  Bolte,  stationed  in  Washington, 
where  he  is  attached  to  the  staff"  of  Gen- 
eral Hiues,  chief  of  staff. 

W.  D.  Matthews,  '99,  is  in  a  foxy  busi- 
ness far  removed  from  engineering.  To 
be  specific,  he  is  running  a  silver  fox 
farm  in  Wausati,  Wisconsin.  Evidently 
this  type  of  farming  beats  the  conven- 
tional kind  carried  on  with  plow  and  hoe. 
But  let  :\lr.  JIallhews  tell  it  in  his  own 
words;  strange  words  for  an  engineer,  but 
Iierhaps  not   so  strange  for  a  fox  farmer 

I  left  my  dad,  his  farm,  his  plow. 

Because  my  calf  becaiue  his  cow; 

1  left   my  dad — 'twas  wrong,  of  course — 

Because  my  colt  became  his  horse. 

1  left  my  dad  to  sow  and  reap. 

Because  my  lamb  became  his  sheep: 

I  dropped  my  hoe  and  stuck  my  fork, 

I^ecause  my  pig  became  his  pork. 

The  garden  truck  I  had  to  grow 

Was  his  to  sell  and  mine  to  hoe. 

1  stuck  by  dad,  his  farm,  his  plow. 
Because  my  dad  had  notions  how 
To  ecise  our  life  of  sweat  and  toil, 
-And  enjoy  ourselves,  close  to  the  soil. 
This  deed  he  did,  in  years  quite  few. 
Starting  right,  and  going  through 
With  silver  foxes,  mortgage  breakers. 
Tilings  of  beauty — money  makers. 
I'm  still   with  (lad — root   and   branch, 
"Sittiir   pretty"  on   mir  Fiix   Ranch. 

S.  D.  Apostol,  '22,  after  graduation  en- 
tered the  Commonwealth  Edison  Com- 
pany, distribution  department,  where  he 
Went  through  a  series  of  changes  and 
promotions.  At  present,  Mr.  Apostol  is 
local ed  in  the  circuit  division  of  the  dis- 
iriliuiioii  department  where  he  holds  the 
|iosili(ui   of  circuit    engineer. 
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EDITORIALS 


GIVING  ADVICE  TO  SENIORS 

Comniencemeut  day  is  a  time  of  best 
wishes  and  of  advice  to  college  gradiiates. 
Apropos,  and  because  it  will  stimulate 
the  thought  of  every  reader  in  a  chan- 
nel in  which  stimulus  is  needed,  we  are 
delighted  to  present  this  view  of  giving 
advice  to  seniors  by  Dean  Potter  of 
Purdue  University,  quoted  from  the 
■Journal  of  Engineering  Education.  We 
hope  that  the  current  ubiquity  of  excel- 
lent advice  will  dissuade  no  one  from 
reading  Dean  Potter's  message. 

"We  engineering  teachers  have  the 
great  responsibility  of  guiding  our  stu- 
dents and  iiarticularly  those  who  are 
about  to  graduate  and  to  take  their  jilaces 
in   industry. 

"Are  we  assisting  our  senior  students 
in  making  an  inventory  of  those  things 
they  should  be  and  should  have  because 
of  their  engineerin.g  training?  Do  they 
realize  the  importance  of  character  in 
determining  their  success  in  life?  Do 
they  appreciate  the  fact  that  their  mind 
will  keel)  on  growing  as  long  as  they  exer- 
cise it.  or  do  they  look  on  Commencement 
as  the  end  and  not  the  beginning  of 
study?  Do  they  recognize  that  the  most 
successful  ])eople  owe  their  positions  in 
life    mainly    to    hard    work,    or    are    they 


looking  for  an  easy  job?  Are  they  striv- 
ing to  develop  such  traits  of  personality 
that  people  will  en,loy  associating  with 
them,  or  will  they  limit  their  advance- 
ment by  a  poor  iiersonality.  by  such  hand- 
icaps as  jioor  address,  awkwardness,  self- 
consciousness,  indifference,  conceit,  or 
indecision?  Do  they  realize  the  impor- 
tance of  friends  and  do  they  know  how 
to  find.  make,  and  keep  friends?  Has 
their  college  education  assisted  them  in 
developing  their  aesthetic  tastes,  with  the 
joys  of  appreciation  of  the  best?  Are 
they  cai)able  of  using  their  leisure  time 
advantageously  to  themselves  and  to 
others?  Has  their  educational  equipment 
prepared  them  for  resi)onsible  citizenship 
and  have  they  sufficient  vision  to  utilize 
their  knowledge  for  the  benefit  of  soci- 
ety, or  are  they  narrow  minded  and  un- 
able to  detect  the  fallacit-s  of  thr  propa- 
gandist ? 

"Are  we  giving  our  senior  students 
projier  assistance  in  deciding  upon  their 
careers?  Do  they  realize  that  a  person 
is  haiJ|)iest  when  in  an  occupation  which 
suits  his  inherent  ability  and  jiersonality? 
Do  they  appreciate  the  fact  that  service, 
the  objective  of  every  worth-while  career, 
is  to  be  considered  in  the  light  of  one's 
talents  and  interests  together  with  the 
opportunities   offered   for   the  assumption 


of  resjionsibility?  It  is  not  what  the 
young  man  thinks  what  he  would  like  to 
do  but  what  he  is  fitted  to  do  that  will 
determine  his  success.  The  senior  stu- 
dent must  also  realize  that  in  the  engi- 
neering profession  greatness  is  measured 
less  in  money  and  more  in  service  and 
accomplishment. 

"Are  not  many  of  our  young  graduates 
saci-ificing  their  future  through  impa- 
tience or  by  accepting  positions  which 
Iiay  well  but  in  which  they  gain  too  little 
experience  in  preparation  for  greater 
responsibilities?  Do  they  realize  the 
importance  of  gaining  their  iiractical  ex- 
pei'ience  while  they  are  young  and  the 
difficulty  of  securing  a  variety  of  experi- 
ence after  one  has  dependents'?  Are  they 
aware  of  the  fact  that  a  college  educa- 
tion does  not  guarantee  success,  but  that 
their  future  depends  upon  their  ability 
to  do  every  task  better  than  the  average, 
ujiou  the  use  they  make  of  their  knowl- 
edge, and  upon  the  pains  they  take  with 
their  work  and  their  preparation? 

"Are  we  encouraging  the  more  gifted 
of  our  senior  students  to  jirepare  them- 
selves by  graduate  study  for  teaching  or 
for  research  careers  in  connection  with 
which  they  may  have  an  opportunity  to 
lay  the  foundations  for  future  engineering 
progress,  to  do  constructive  and  endur- 
ing work  of  vital  im)iortance  to  humanity? 
"Our  students  about  to  graduate  must 
be  impressed  with  the  fact  that  they 
have  bad  educational  advantages  which 
should  have  developed  in  them  courage 
to  do  right,  ability  to  think  sti-aight,  will- 
ingness to  work  hard,  personality  to  make 
them  acceptable  to  their  fellowmen,  dis- 
Ijosition  to  make  friends,  aesthetic  tastes 
to  enjoy  the  beautiful,  and  breadth  of 
vision  to  take  their  place  as  citizens  in 
their  communities." 

It  may  come  as  a  distinct  surprise  to 
the  senior  to  discover  that  jjeople  have 
so  concerned  themselves  over  his  well- 
being.  Yet.  finally,  the  impulse  to  achieve 
the  very  best  that  life  has  to  offer  must 
come  from  within  himself.  His  bid  for 
perfection  must  be  his  own  iiersonal  de- 
sire for  enduring  work,  character,  friends, 
and  beauty.  Commencement  day  ideals 
are  high.  They  need  to  be  counterbal- 
anced by  the  sober  thought  that  their 
attainment  is  an  organic  lU'ocess.  Com- 
pleteness cannot  be  reached  in  a  day  or 
by  conception  alone.  And  a  mistake  now 
and  then  does  not  destroy  all  that  has 
gone  before.  Four  years  have  taught 
much,  but  the  senior  is  still  young.  His 
wliole  life  lies  ahead. 


POETRY  AND  SLIDE  RULES 

In  a  lecent  bulletin,  the  committee  in 
charge  of  the  Investigation  of  Engineer- 
ing Education  has  stated  that  an  aim  of 
the  investigation  is  "To  provide  more 
effective  articulation  of  instruction  in  the 
various  subjects  which  make  up  an  engi- 
neering curriculum."  Although  the  bul- 
letin hints  at  the  especial  need  of  coop- 
eration in  the  teaching  of  mathematics, 
physics,  and  mechanics,  in  connection 
wiih  each  other  and  with  the  teaching 
of  technological  subjects,  there  is  no 
need  for  confining  this  advice  to  scien- 
tific, mathematical,  and  technical  courses. 
Infinite  possibilities  exist  in  the  actual 
linking  of  those  subjects  which  compose 
the  particular  sphere  of  a  technical  col- 
lege with  those  of  a  liberal  nature. 

Suppose  that  hydraulics,  steam  power 
plants,  or  alternating  currents  were 
taught  in  Spanish.  French,  or  German: 
'  Coiilinnrd  on  file   K^  I.' 
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On  April  21  it  was  announced  Lau  Vin- 
cent Viscariello  of  the  Class  of  iy26  had 
won  the  i)rize  and  a  first  medal  in  the 
Emerson  Prize  Competition  of  the  Beaux- 
Arts  Institute  of  Design  in  New  York. 
Other  awards  to  Armour  men  in  this  com- 
petition were  Jacobson,  first  medal: 
Lynch,  first  mention;  and  Flint,  first 
mention. 

The  Emerson  Prize  is  an  annual  prize 
of  $50,  donated  by  Professor  Emerson,  a 
patron  of  the  Beaux-Arts  Institute  of 
Design.  It  is  comjieted  for  by  all  of  the 
colleges  taking  B.  A.  1.  D.  work.  The 
problem  for  the  competition  was  "The 
Tomb  of  an  American  President  in  a 
Cathedral."  The  results  are  especially 
gratifying  to  ns,  inasmuch  as  only  fivi- 
Armour  men  entered  the  competition. 


The  jiiclure  which  was  on  display  in 
the  lobby  during  the  early  )iart  of  A]iiil 
is  the  gift  of  the  members  of  the  faculty 
of  the  Armour  Institute  of  Technology 
to  the  new  Gunsaulus  School.  The  art- 
ist is  Karl  A.  Buehr. 

The  dedication  of  the  Gunsaulus  School, 
which  is  located  at  Forty-fourth  Street 
and  Sacramento  Avenue,  took  jilace  on 
Friday,  April  17.  It  is  named  in  honor 
of  the  memory  of  Dr.  Frank  W.  Gun- 
saulus. In  view  of  his  special  interest  in 
art.  the  building  has  been  made  a  model 
of  architectural  design.  The  iiicture  is 
a  contribution  to  the  artistic  inreiior 
decoration  of  the  school. 


THE  INTER-HONORARY  INFORMAL 

The  fifth  annual  Inter-Honorary  Fra- 
ternity Informal  Dance  at  Armour  Tech 
was  given  on  April  24  at  the  Ambassador 
Hotel.  The  same  room  was  used  as  for 
the  last  dance  of  this  kind,  for  it  af- 
forded a  coziness  that  is  not  available  at 
many  other  idaces,  with  the  result  that 
everybody  felt  at  home.  The  music  was 
the  best  and  harmonized  well  with  the 
dangling  of  the  keys  on  the  watch  chains. 
The  pep  of  Castle's  five  serenaders 
seemed  to  be  contagious,  the  magic 
strains  filling  the  dancers  with  an  ec- 
stasy that  dispelled  alike  the  worries 
of  the  most  overworked  Junior  and  the 
responsibilities  of  the  gravest  Senior. 
Faculty  members  were  out  in  good  num- 
ber as  were  also  the  alumni,  eager  to 
form  new  friendships  and  glad  to  renew 
old  acquaintances.  The  evening  w-as  all 
too  short  and  the  participants  left,  con- 
soled by  the  knowledge  that  next  year 
they  could  attend  a  similar  happy  affair. 

Pi  Tan  Sigma  received  a  hearty  wel- 
come as  a  new  honorary  fraternity  and 
the  disciples  of  Carnot  maintained  the 
standard  of  the  others  by  putting  away 
the  steam  tables  and  coming  out  in  full 
force.  The  dance  was  sponsored  by  eight 
honorary  fraternities.  Tan  Beta  Pi, 
Sphinx,  Eta  Kappa  Nu,  Scarab,  Phi 
Lambda  Upsilon.  Salamander.  Chi  Epsi- 
lon,  and  Pi  Tau  Sigma.  The  success  en- 
joyed by  the  dance  was  due  to  the  co- 
operation of  the  honoraries  and  to  the 
efforts  of  E.  S.  Larson  and  his  committee. 

The  annual  Inter-Honorary  Fraternity 
Dance  helps  greatly  in  bringing  together 
students  whose  endeavors  at  the  Insti- 
tute have  been  rewarded  and  in  bridging 
the  gap  between  the  students  and  the 
alumni.  Its  continuance  is  much  to  be 
desired. 
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The  regular  suiuuier  sessi(U]  of  the 
Institute  will  begin  Monday,  ,Iune  22,  and 
will  end  ,Itily  31.  The  summer  courses 
are  of  advantage  to  mechanics,  appren- 
tices, and  teachers  of  manual  training,  as 
well  as  to  new  students  or  undergradu- 
ates seeking  to  remove  conditions. 


About  forty  students  from  the  Civil 
Department  are  expected  to  attend  the 
Armour  Tech  Summer  Surveying  Camp 
this  year.  The  men  will  leave  for  camp 
on  Friday,  :\Iay  2H.  Field  work  will  com- 
mence the  following  ^Monday.  The  en- 
.ioyable  session  at  Trout  Lake  is  of  six 
weeks'  duration. 


Professor  John  C.  Penn  has  conijileted 
a  survey  made  at  Armour  Institute  of 
Technology  for  the  purpose  of  determin- 
ing the  percentage  of  students  earning 
money  to  defray  their  expenses,  in  whole 
or  in  part,  while  attending  college.  A 
nuestionaire  which  was  circulated  among 
the  student  body  requested  answers  to 
the  following  queries: 

"Aiiproximately  what  per  cent  of  your 
living  expenses  (board  and  room,  clothes, 
etc.  I  do  you  earn  during  the  summer 
vacation?  What  per  cent  during  the  col- 
lege session?  Approximately  what  per 
cent  of  your  college  expenses  (tuition, 
fees,  books,  supplies,  etc.)  do  you  earn 
during  the  summer  vacation?  What  per 
cent  during  the  college  session?  What 
is  the  nature  of  the  work  during  the 
summer?  What  is  the  nature  of  the 
work  during  the  college  session?  Are 
you  a  citizen  of  the  United  States  of 
America?" 

Returns  were  obtained  from  679  stu- 
dents, representing  93  per  cent  of  the 
student  body  then  in  attendance.  Four 
United  States  Veterans'  Bureau  students 
and  92   Western  Actuarial   Bureau   Schol- 


arship students  are  included  in  this 
total.  Twent.v-three  students  stated  that 
they  were  not  citizens  of  the  United 
States.  The  following  countries  are  re|>- 
resented:  Canada.  Poland,  Russia,  Hun- 
gary, Greece,  China,  British  India  Servia, 
and  Syria.  The  results  of  the  inquiry 
are  shown  in  the  accompanying  tabula- 
tion. 

Unfortunately,  the  tabulation  cannot 
show  the  number  of  students  who  earn 
nothing  at  all;  i.e.,  nothing  in  the  sum- 
mer vacation  and  nothing  during  the 
college  session.  Xeither  can  it  show  the 
number  who  earn  all  of  their  expenses 
while  attending  college.  It  may,  how- 
ever, be  inferred  that  about  30  ])er  cent 
earn  nothing  either  in  the  summer  or 
during  attendance  at  school  and  that 
about  7  per  cent  earn  all  their  expenses 
during  the  summer  vacation  and  while 
in   attendance. 

In  a  few  cases,  and  entirely  without 
design,  students  were  asked  to  fill  in  the 
questionnaire  for  the  second  time.  In 
every  case  the  duplicate  reijort  differed 
very  materially  from  the  original.  From 
this  it  may  be  concluded  that  very  few- 
students  keep  accounts,  or  even  keej) 
count  of  their  expenditures  and  earnings 
well  enough  to  fairly  answer  such  a 
questionnaire  as  the  one  submitted. 
However,  the  results  truly  indicate  that 
about  one-third  of  the  students  are  en- 
tirely dependent  and  that  the  others  are 
actually  earning  money  to  pay  their  ex- 
penses  while   attending   the   Institute. 

When  it  is  considered  that  an  average 
I)rogram  requires  an  actual  attendance 
of  about  32  hours,  and  that  not  less  than 
US  hours  a  week  of  preparation  are  re- 
(luired  for  the  work  at  the  Institute,  it 
is  remarkable  that  so  many  find  time 
to  do  outside  work. 

The  following  is  a  partial  list  of  the 
various  kinds  of  jobs  held  by  the  stu- 
dents; Insurance  rating,  75  (Western 
Actuarial  Bureau  students) ;  draftsmen, 
S3;  laborers,  52;  clerks.  76;  in  shops,  34; 
salesmen.  50;  chauffeurs,  16;  electricians, 
20;  inspectors,  5;  farmers,  8;  mail  car- 
riers, 8;  bookkeepers,  3;  watchmen,  3;1 
painters,  4;  window  trimmer,  1;  stew- 
ards, 3;  life  guards,  2;  surveyors'  helpers, 
13;  tutors,  4;  appraisers,  2;  chemists,  18; 
banking,  1;  engineers'  helpers.  1;  radio, 
9;  janitors,  3;  tailors,  2;  guide,  1;  steam- 
fitters,  2;  postal  clerks,  5;  stationary 
engineer,  1;  news  carriers,  2;  carpenters, 
7;  filling  station  attendants,  5;  time 
keepers,  4;  collectors,  2;  ushers,  2;  hay 
baler,  1;  boilermaker,  1;  barbers,  2; 
sheet  metal  workers,  1;  meter  tester,  1; 
librarian,  1;  bricklayers,  2;  advertising, 
1;  elevated  railroad  guards,  2:  florist,  1; 
stenographer,  1;  telegraph  operator,  1; 
nuisicians,  11. 


(Continued  on  fogc  1^4) 


Percentage   Earned 


Living  Expenses — Summer   Vacation 30.2 

Living  Expenses — College  Session 62.4 

College  Expenses — Summer  Vacation 30.4 

College  Expenses — College   Session 66.7 
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SOCIETIES 


AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS 

The  Armour  branch  of  the  A.S..AI.E. 
held  its  annual  smoker  on  April  16.  at  the 
Theta  Xi  house.  A  smoker  furnishes  the 
one  time  when  a  Mechanical  can  make 
smoke  to  his  heart's  content  without  in- 
terference from  the  authorities.  Seniors 
and  Juniors,  ably  assisted  by  members  of 
the  Faculty,  were  out  in  full  force  to  do 
justice  to  the  occasion.  George  Rose  plus 
his  exceptional  orchestra  furnished  enter- 
tainment of  superior  caliber.  Hot  battles 
over  the  card  tables  were  waged  between 
Seniors  and  Faculty.  Even  to  this  late 
day  the  issue  remains  in  doubt.  Last  but 
not  least,  those  w'ere  some  eats! 

The  week  of  April  13 — IS  was  Gas  and 
Power  week.  Professor  Roesch  spoke  to 
us  on  the  topic  of  "Practical  and  Labora- 
tory Experiments  with  Gas  Engines." 
Altogether  we  have  had  a  very  good  year 
and  we  pass  on  the  organization  to  the 
class  of  '26  with  every  wish  for  good  luck. 


WESTERN   SOCIETY  OF   ENGINEERS 

During  the  past  year  the  Armour 
branch  of  the  Western  Society  of  Engi- 
neers has  secured  many  prominent  men 
to  present  talks  to  the  members.  Among 
those  who  have  addressed  the  Armour 
branch  are  Mr.  E.  T.  Howson,  president 
of  the  Western  Society  of  Engineers,  ilr. 
R.  M.  Ford,  assistant  chief  engineer  of 
the  Rock  Island  Lines,  and  Mr.  Des 
.lardins,  of  the  Standard  Oil  Company. 
The  high  positions  which  these  men  hold 
in  the  engineering  world  vouch  for  the 
value  of  their  talks.  On  Jlarch  19,  Mr. 
T.  Ij.  Condron  gave  an  illustrated  lec- 
ture on  the  South  Park  Boulevard  via- 
duct, now  under  construction,  which  is  to 
span  the  Illinois  Central  right-of-way  at 
Twenty-third  Street.  Mr.  Condron  is  the 
consulting  engineer  on  this  structure.  In 
the  afternoon,  following  the  lecture,  Mr. 
Condron  led  the  Junior  and  Senior  mem- 
bers of  the  society  on  an  inspection  trip 
to  the  viaduct.  Members  of  the  Armour 
branch  owe  Mr.  Condron  their  heartiest 
thanks  for  the  pains  he  has  taken  in 
then-  behalf. 

Several  members  of  the  Armour  branch 
accompanied  the  April  excursion  of  the 
Western  Society  on  an  inspection  trip  to 
the  Xiles  Center  Extension  of  the  Chicago 
Rapid  Transit  Lines,  Saturday  afternoon, 
April  11.  A  special  train  carried  the 
party  over  the  five  miles  of  newly  laid 
track  from  Howard  Street  to  Xiles  Cen- 
ter. Stops  along  the  way  were  made  to 
inspect  the  subway  under  the  North- 
western tracks,  the  bridge  over  the  North 
Shore  Clkannel,  the  automatic  substation 
at  the  far  end  of  the  line,  and  several  of 
the  station  buildings. 

On  FYiday  evening,  April  ".  the  sec- 
ond smoker  of  the  season  was  given  at 
the  Phi  Kappa  Sigma  house.  Entertain- 
ment was  furnished  by  Mr.  Chun  and 
his  Hawaiian  Quintet;  Mr.  Douglas,  well 
remembered  by  upperclassmen  as  the 
organizer  of  the  Armour  Tech  Band;  and 
a  silhouette  farce  presented  by  the  Chi 
Epsilon  pledges.  A  three-piece  jazz  band 
furnished  music  while  the  "feed"  was 
being  distributed.  The  verdict  was,  as 
usual,  "Good  smoker!" 


On  Thursday,  April  S-i.  Mr.  Reynolds, 
assistant  city  engineer,  closed  the  season 
with  a  few  tips  on  "The  Value  of  the  En- 
gineer to  Society." 

-Meetings  have  set  a  new  record  for 
attendance,  there  having  been  at  times 
over  two  hundred  students  at  one  meet- 
ing. We  feel  assured  that  the  reputation 
of  the  W.  S.  E.  has  been  upheld  in  every 
way  during  the  college  year,  both  as  to 
attendance  and  speakers. 

In  closing  the  season,  we  acknowledge 
our  indebtedness  to  all  of  those  students 
who  have  supported  our  meetings 
throughout  the  year  and  we  wish  to  take 
this  opportunity  to  thank  all  the  men  who, 
by  giving  some  of  their  time  to  us,  have 
succeeded  in  imi)arting  to  younger  men  a 
portion  of  their  knowledge  and  experience. 


FIRE  PROTECTION  ENGINEERING 
SOCIETY 

Several  good  talks  have  been  presented 
to  the  Fire  Protection  Engineering  Soci- 
ety by  prominent  figures  in  the  insurance 
world,  chief  among  whom  were  Welling- 
ton R.  Townley,  who  spoke  on  "Salvage 
Corps";  Frank  H.  Jones,  who  si)oke  on 
"Actuarial,  Insitection,  and  Audit  Bu- 
reaus"; Richard  E.  Vernor,  who  s])oke  on 
"Fire  Prevention  and  Fire  Waste";  and 
P.  R.  Wesley,  whose  topic  was  "Qualifica- 
tions of  an  Inspector." 

The  annual  smoker  proved  to  be  a 
unique  affair.  Under  the  management  of 
Charles  Barger,  the  Theta  Xi  house  was 
turned  into  a  veritable  gambling  den. 
Guests  furnished  with  bogus  money  fol- 
lowed the  dictates  of  their  desires  to  win 
more,  at  such  games  of  chance  as  poker, 
bridge,  roulette,  lottery,  and  dice.  Prizes 
were  awarded  the  most  successful  game- 
stei-s. 

The  society  was  cheered  to  hear  very 
favorable  reports  of  Professor  Finnegan's 
condition  since  his  removal  to  an  eastern 
hospital. 


AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS 

On  March  2.".  the  Armour  branch  of  the 
A.I.E.E.  staged  its  second  smoker  of  the 
year  in  room  D  of  the  Mission.  The  even- 
ing really  was  a  combination  of  high  class 
entertainment  and  smoker.  The  entire 
jirogram,  dedicated  to  the  Seniors,  was 
provided  by  the  Juniors  under  the  direc- 
tion of  Jlr.  Hansen. 

The  iirogram  was  opened  with  a  violin 
duet  by  Robinson  and  Slugodzki.  E.  A. 
Larson  played  the  piano  accompaniment. 
The  trio  was  well  liked  and  had  to  play 
several  encores.  Stan  Owens  who  played 
an  important  part  in  the  last  smoker, 
gave  us  a  few  readings  from  Rudyard 
Kipling.  Bartucci  then  favored  us  with 
two  classical  numbers  on  the  piano. 
What  Desmond  is  to  the  Seniors,  Bartucci 
is  to  the  Juniors.     "Nuff  sed!" 

The  next  number  was  rendered  by  the 
Junior  Quartette:  Lowden,  Laederach, 
Lukey  and  Hansen.  The  first  two  men 
sang  tenor  and  the  last  two,  for  variation, 
also  sang  tenor.  The  initial  spasm  was 
thirty-five  verses  from  the  "How  Do  You 
Do"  song  as   applied  to  the   various   per- 


sons at  the  smoker.  For  an  encore  they 
gave  us  that  famous  illustrated  song 
"1st   Das   Nicht   Ein   Garden   House?" 

The  next  selection  was  a  saxophone 
duet  by  E.  A.  Larson  and  Goetz.  By 
special  request  Stan  Owens  favored  us 
with  a  repeat  on  Gunga  Din.  Eats  were 
served  and  the  card  games  started.  At 
11:30  it  was  necessary  to  close  the  activ- 
ities, due  to  the  shutting  down  of  the 
power   plant. 

The  Seniors  take  this  opportunity  to 
thank  the  Juniors  for  the  wonderful  send- 
off  they  have  given  us,  and  wish  them 
sucess  in  handling  the  A.I.E.E.  work  next 
.vear. 


AMERICAN  INSTITUTE  OF 
CHEMICAL  ENGINEERS 

Professor  J.  J.  Schommer,  in  his  at- 
tempt to  fan  into  life  the  S])ark  of  inter- 
collegiate competition,  gave  an  interest- 
ing talk  February  26  on  "The  Value  of 
Competitive  Athletics."  A  record  crowd 
turned  out. 

-March  IH,  Mr.  W.  B.  Brown.  Vice- 
President  of  the  Victor  Chemical  Works, 
spoke  on  "The  Uses  of  Phosphates  in  the 
Food  Industries." 

"The  Everyday  Possibilities  of  Chem- 
ical Engineering"  was  the  enjoyable  topic 
Mr.  F.  E.  Gardner  so  ably  lectured  ui)on 
April  2. 


HOME  CONCERT 


The  twenty-fourth  annual  Home  Con- 
cert of  the  Armour  Tech  .Alusical  Clubs 
was  held  in  the  Mission  on  Friday,  April 
17.  The  fraternity  banners  and  ferns 
which  decorated  the  hall,  together  with 
the  white  flannels,  created  the  proper 
atmosphere  for  the  occasion.  The  pro- 
gram began  at  eight  o'clock  when  the 
Band  played  the  "Tenth  Regiment 
March."  The  evening  rolled  on  with 
pleasing  selections  from  the  Orchestra 
and  Glee  Club,  intermingled  with  solos 
and  novelties. 

Mr.  De  Bourge  was  the  first  soloist  on 
the  program.  He  sang  "Stonecracker 
.John"  and  "Supposin' '"  in  a  deft  manner. 
After  the  intermission  Dean  Monin  in- 
vited the  audience  to  see  the  Institute  at 
work  and  at  play  on  May  6  and  Jlay  9. 

The  "Electrical  Sparks"  played  "My 
Best  Girl,"  "Sally,"  and  "All  Alone"  in 
a  manner  that  caused  the  audience  to  call 
for  more.  The  Senior  Elect ricals  are  to 
be  commended  for  their  excellent  work. 
The  xylophone  selections  by  Mr.  Rezac 
stopped  the  concert  and  not  until  he  had 
played  three  encores  was  he  permitted  to 
retire  from  the  stage.  He  plays  skillfully 
and  is  truly  an  artist.  Following  the 
siring  quartette,  the  Glee  Club  sang  a 
comedy  skit  with  Messrs.  Coy,  Tasker, 
Ericsson,  and  De  Bourge  in  the  leading 
roles. 

The  Band  closed  the  program  with  se- 
lections from  "Prince  Charming"  and 
"Superba."  Just  before  the  close  of  the 
concert  Professor  Phalen  asked  that  the 
former  members  of  the  Musical  Clubs  in 
the  audience  come  to  the  stage.  Those 
present  were  Douglas,  Friedman,  and 
Schwartz.  The  fifty  per  cent  who  did  not 
claim  their  tickets  missed  an  enjoyable 
evening. 
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FRATERNITIES 


TAU   BETA  PI 

Oil   A|iiil  :!n  tile  fullowins  Juniors  weii- 
iiiilialeii   inio   lii-ta  chaiiter  ol'  Illinois: 
K.  .].  Jakos 
E,    F.   .loii.Nso.N- 
S.  J.  McLauen 

C.  M.   Nklson 

E.    G.    NoKRdAIUl 
H.    J.    PUKHKNSK.N 

D.  R.  Stieiii, 

In  lioiioi-  of  these  men  and  for  an 
ahiniiii  reunion  a  banquet  was  liekl  in  the 
Fraternity  Room  of  the  Great  Northern 
Hotel  on  May  2.  The  Senior  members  are 
making  various  iilans  for  their  careers 
following'  graduation,  but  most  of  them 
are  going  to  take  a  mouth's  vacation.  Lar- 
son. Sothen,  Odenwaldt.  and  Rowley  are 
to  join  a  Ford  |iarty  that  will  tour  thf 
western  states.  Meyer  will  study  lan- 
guage at  the  I'niversity  of  Chicago,  ilius 
preparing  lo  enter  Massachuselts  liisti 
lute   of   Technology. 


PI  TAU  SIGMA 

Pi  Tail  Sigma  at  Armour  has  eii.ju.\ed  a 
busy  and  prosperous  season.  On  April  UJ 
a  smoker  was  held  at  which  the  following 
men   were   pledged: 

A.  ,J.  Kkatixh 
H.  C.  Ml-elleb 

E.    G.    NoHROAHIl 

D.  R.  Stikiii, 

E.  E.  Wi-nri.KY 

Our  informal  initiation  was  held  Satur- 
day, A|iril  IN.  The  formal  ceremony,  on 
the  afternoon  of  Aiiril  22,  was  followed  by 
a  bamiuet  at  the  Webster  Hotel. 

The  future  of  Delta  chapter  of  Pi  Tan 
Sigma  depends  upon  the  enthusiasm  of 
the  new  members.  The  graduating  mem- 
bers desire  to  publicly  express  their  con- 
fidence  in   them  and   wish   them   success. 


PHI  LAMBDA  UPSILON 

A  feature  dinner  party  was  given  |].\ 
Omicrcn  cha|iter  at  the  University  Cliib, 
Saturday,  April  2.'j.  The  occasion  was 
ilie  welcoming  into  brotherhood  the  fol- 
lowing   men: 

SENIOR 
E.  R.  Gkickr 
.IPNIORS 
E.   A.   Ah-MTI 
\V.    .1.    Pol.I.oc  K 
Our  aiiniuil   siuing  smoker  was  held   in 
the    chapter    rooms,    Tuesday,    .March    :;i. 
The  ijresence  of  several  alumni  made  the 
affair  still  more  enjoyable.    The  members, 
because  of  their  incessant  noon-day  pia<  - 
tice,    hereby    issue    a    challenge    to    aii.\ 
honorary     fraternity    seeking    the     "."iiin" 
chanipionshiiJ. 


SCARAB 


To  those  men  who  have  done  exce|i- 
tioiially  line  work  in  the  Ar<-hilectural 
Department,  Scarab  beckons.  On  this 
basis,  the  followin.g  men  luive  been 
pledged  to  Scarab: 

N.  D.  BARKiKi.n 

,1.  P.  Hai.ama 

V.    ViSCARIKI.I.O 

The  Scarab  competition  is  now  on  ex- 
hibit at  the  Art  Institute.  The  Scarab 
sketch  exhibit  will  soon  be  here  to  be 
judged. 


ETA  KAPPA  NU  NOTES 

The  night  of  .Marih  II  marked  the  be- 
ginning of  a  new  era  in  the  lives  of  five 
.luniors.  It  was  the  occasion  of  their 
acceptance  of  the  pledge  pins  of  Rita 
Kappa  Nu.  at  a  banquet  held  in  their 
honor  at  the  I'niversity  Club.  The  ban- 
quet committee  lived  up  to  their  iiast  rep- 
utation and  provided  us  a  meal  worthy 
of  the  occasion.  After  the  chef  had  sat- 
isfied our  inner  cravings  the  after  dinner 
speeches  began.  President  Stemwedel 
acted  as  toastmaster,  and  most  of  the 
brothers  are  still  wondering  where  he 
got  his  inexhaustible  supjily  of  jokes. 
And  such  speeches  I  They  have  never 
been  equaled,  even  in  Professor  Scher- 
.ger's  class  in  public  speaking.  But  the 
big  surijrise  of  the  evening  came  when 
I  be  ■Discord  Quartet."  consisting  of  Lar- 
son. Tweedle,  Taylor,  and  Bishop,  tuned 
ii|i  I  he  "like"  and  gave  us  an  enlightening, 
it  not  entirely  musical,  review  of  our  fail- 
ings in  a  "How  Do  You  Do"  song.  Not 
luie  was  missed.  Even  Professors  Pree- 
iiiau  and  Snow,  who  were  unable  to  be 
present  on  account  of  illness,  were  not 
forgotten.  Brother  Richardson  then  wel- 
comed the  new  men  on  behalf  of  the 
Faculty,  and  to  make  the  evening  one 
long-remembered,  the  party  departed  fii 
iiKissc  to  the  Chicago  Theater.  Our 
guests  of  the  evening  were: 

W.   A.   Dkax 
A.   S.   Ha.xskx 

F.  H.  Lk.  Cri:n 
E.  L.  McHkxhy 

G.  A.  Si  llAl-l'Kli 

.Vfler  all  exielisixe  pledgeliood.  ill  which 
the.\  Were  Hied  and  thoroughly  pro\  en  by 
aciioii  and  examination,  the  pledges 
crossed  the  last  obstacle  on  tlie  night  of 
Aiiril  21.  The  occasion  was  a  joint  meet- 
ing of  Iielia  chapter  and  the  Chicago 
.Miiuiiii  (  liuiiter  at  the  Hotel  Brevoort. 
Willi  the  similar  one  held  a  year  ago  as 
a  siaiidard.  the  attendance  was  large,  and 
a  good  time  had  by  all. 

The  Inter-Honorary  Fraternity  Dance, 
belli  at  I  he  .\iiibassador  Hotel  on  the 
t  weiit.\ -foiiii  li  of  last  month,  owes  much 
of  ils  huge  success  to  Brother  Larson 
who,  as  chairman  of  the  comniiitee  in 
charge,  gave  his  time  unstiniingly  to  imi 
the  dance  over  big. 

When  Commencement  is  over  and  the 
diploma  framed,  four  Eta  Kaiipa  Nu  men 
will  tling  in  the  last  dunnage  bag,  strap 
iliai  other  \alise  (ui  the  running  board, 
I  rank  ilie  |]iisi\  '  tli\ver,"  and  set  out  for 
pin  Is  iiiikuowii.  The  "four  horsemen" 
lire  Solhen,  Larson,  Schroeder,  and  Steiii- 
weilel.  and  their  destination  is  the  wild 
iiiiil  «iioll\-  West.  -May  their  trip  be 
blessed  Willi  iie\ei-  the  roar  of  a  bursting 
lire  (M    ilie  wheeze  of  a  iiiissing  cylinder. 

Sexeial  ni  I  he  fellows  are  already 
signed  up  for  I  he  summer.  Earl  Tweedle 
stalls  with  Ilie  Electrograph  Advertising 
Service  on  .lune  1.  George  Taylor  is 
planning  going  to  summer  school  at  .M.I.T. 
The  rest  of  the  fellows  have  been  busy 
considering  the  various  student  courses 
offered   by  the   different   comiianies. 

We  had  hoped  to  announce  the  winner 
of  the  Essay  Contest  in  this  issue,  but  at 
ilie  lime  we  go  to  press  the  decision  has 
not  been  reached.  The  contest,  which  is 
open  to  all  members  of  the  So]ihoniore 
Class   ill    Electrical   Engineering,   prox  ides 


I  hat  the  winner  will  be  presented  with  a 
copy  of  the  Standard  Handbook.  A  large 
number  of  replies  were  received,  making 
the  choice  of  the  winner  a  difficult  one. 

CHI  EPSILON 

Our  chief  interest  during  the  current 
semester  has  been  centered  around  the 
selection  of  candidates  and  their  pledg- 
ing to  Chi  Eljisilon.  honorary  civil  engi- 
neering fraternity.  The  men  chosen 
were: 

E.  ,1.  Jaros 

E.  H.  Marhoei  Kit,  Jr. 

G.  O.  Meusy 

C.  M.  Nklson 

A.  C.  Ras.missen 
As  our  most  imiiortant  function  each 
semester  is  to  proiierly  disciijline  the 
jiledges  and  jirepare  them  for  initiation, 
this  matter  was  considered  in  detail.  The 
candidates  gave  a  good  account  of  them- 
selves and  bore  up  well  under  their  nioiis 
and  buckets,  providing  that  to-be-wel- 
comed thing — a  topic  for  loc'al  discussion 
and  s|ieculation. 

Our  initiation  banquet  was  held  at  the 
I'liiversity  Club.  Thursday  evening,  April 
IT.  .Many  of  the  alumni  members  were 
present  as  well  as  members  from  other 
chapters,  Robert  M.  Ford,  assistant  chief 
engineer  of  the  Rock  Island  Lines,  and 
Professor  Roe  L.  Stevens  of  our  own 
faculty  were  initiated  as  honorary  mem- 
bers. The  evening  was  one  to  be  long 
leniembered  by  all  who  attended. 


SPHINX 


On  .May  .",  the  members  of  Sphinx  gath- 
ered togc'lher  at  the  banquet  table  at  the 
Lakola  Hotel  and  honored  the  initiation 
of  nine  new  members  into  their  midst. 
The  men  initiated  were: 
SENIORS 

E.    R.    GEKiEK 

E.  S.  Larson 

E.  W.  OuE.xwAi.nr 
JUNIORS 

N.  D.  Bareiei.d 

D.   B.   Davidso:^ 

W.   E.   DoWNE.s 

H.  C.  Mr>:ij.ER 

O.  S.  Peti-;rsox 

N.  C.  Sanders 
This  initiation  marks  the  close  of  a 
successful  year  for  Sphinx.  Under  the 
guidance  of  Siihinx,  the  Press  Club  came 
into  existence  and  it  is  the  sincere  hope 
of  the  graduating  members  that  the 
spirit  shown  during  the  organization  of 
this  club  will  carry  on. 

PHI  PI  PHI 

.\  gciod  portitui  of  the  ultimate  enjoy- 
ment is  derived  from  the  anticipation  of 
an  event.  So  it  was  with  the  cotillion 
held  at  the  chaiiter  house,  JIarch  21.  A 
.great  many  alumni  were  present  and  were 
unanimous  in  their  desire  to  come  again. 
The  artistic  decorations  were  so  inter- 
niiugled  with  serpentines,  confetti  and 
|ia|)er  hats,  that  the  house  men  will  long 
rue  the  day  after. 

An  alumni  dinner  on  Sunday,  .Alarch  2!i, 
brought  many  of  the  old  boys  back.  'Twas 
a  jolly  reunion  sjirinkled  with  the  never- 
forgotten  tales  of  long  ago. 

( (  iiiiliiiui-d  I'll  /•aiic   I-/9  > 
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ENGINEERING  NEWS 


The  South  Park  Boulevard  Viaduct 

Prepared  for  THE  ARMOUR  ENGINEER 

bv  Mr.  T.  L.  Condon,  of  the  firm  of  Condon  &  Post 

The  South  Park  Boulevard  viaduct  con- 
nects the  north  end  of  the  extension  of 
Grand  Boulevard  with  the  boulevard  now 
undei-  construction  in  the  new  i)ark  that 
is  being  made  by  reclaiming  land  east  of 
the  Illinois  Central  right-of-way  at 
Twenty-third  Street.  Under  the  terms  of 
the  so-called  Lake  Front  Improvement 
Ordinance,  passed  by  the  Chicago  City 
Council  on  .July  21.  1919,  the  right-of-way 
of  the  Illinois  Central  Railroad  Company 
south  of  Roosevelt  Road  for  a  consider- 
able distance  was  widened  from  a  maxi- 
mum of  200  feet  to  over  600  feet  and  at 
the  site  of  this  viaduct  the  new  width  of 
the  right-of-way  is  634  feet.  The  Illinois 
Central  Railroad  Company  gave  up  its 
claims  to  riparian  rights  and  permission 
was  given  to  the  South  Park  Commis- 
sioners to  fill  in  the  lake  east  of  the 
widened  right-of-way  of  the  Illinois  Cen- 
tral Railroad  Comi)any  for  iiark  purposes. 

At  this  time  the  South  Park  Commis- 
sioners are  making  a  continuous  i)ark  ex- 
tending from  .lackson  Park  on  the  south 
to  Grant  Park  on  the  north.  This  new 
park  area  will  be  connected  with  the 
streets  and  boulevards  on  the  west  of  the 
Illinois  Central  right-of-way  by  several 
viaducts,  the  first  of  which  to  be  con- 
structed is  the  one  at  Twenty-third  Street. 

According  to  the  ordinance,  this  viaduct 
was  to  have  a  width  of  100  feet  and  to 
have  an  inclined  approach  from  the  south 
on  Grand  Boulevard  extended  and  another 
inclined  approach  from  the  northwest, 
diagonally  across  the  block  bounded  by 
Twenty-second  and  Twenty-third  Streets 
and  South  Park  and  Calumet  Avenues, 
the  main  viaduct  and  the  south  approach 
to  be  built  by  the  South  Park  Commis- 
sioners and  the  .Xorthwest  approach  to 
be  built  by  the  Illinois  Central  Railroad 
Company  on  land  acquired  and  furnished 
by  the  City  of  Chicago. 

The  ordinance  fixed  the  elevation  above 
lake  level  of  the  clearance  line  for  the 
structure  over  the  Illinois  Central  right- 
of-way.  this  clearance  line  being  an  in- 
clined line  with  a  uniform  rise  from  the 
west  side  of  the  right-of-way  of  the  rail- 
road to  a  point  '^■^i  feet  east,  and  hori- 
zontal from  that  point  to  the  east  edge 
of  the  Illinois  Central  right-of-way.  the 
east  end  of  the  clearance  line  being  i 
feet  higher  than  the  west  end.  The  Com- 
missioners planned  to  construct  an  arti- 
ficial mound  at  the  east  end  of  the  via- 
duct the  to|)  of  which  is  to  be  300  feet  in 
diameter  and  43  feet  above  lake  level. 
When  the  work  was  started,  the  lake  was 
from    l.'i  feet   to  20  feet  deep  where  this 


mound  is  now  located:  in  fact  all  but  200 
feet  of  the  main  viaduct  extends  over 
what  once  was  the  lake  and  is  now 
filled  in. 

The  main  viaduct  consists  of  nine  steel 
spans  in  three  groups  of  three  spans 
each.  Each  group  of  three  spans  con- 
sists of  six  continuous  girders.  The 
length  of  the  girders  in  the  east  group  is 
167  feet  .5  inches,  the  length  of  the  girders 
in   the  center  group  is  289   feet   9   inches 


.1/  ///.  iiirrtiiiu  of  till  Ariiiiiiir 
hrinirh  ur  th<  n'istern  ^oriity  of 
Eniiiiicr/.s  o»  Tliur.sdity.  Mun-h  UK  an 
111  list  ralirl  talk,  ilr.srriijti  n  of  the  (le- 
siijii  mill  ion  St  ruction  of  the  South 
I'lirk  Bouhraril  Viiiduct  now  ninring 
roiiiplction.  iviis  ijivrn  by  Mr.  Con/Iron. 
This  structure  icas  clesiyncd  by  the 
nnn  of  Condron  t(-  Post.  Consulti7ig 
Eiiiiinecrs.  for  the  South  Park  Com- 
III  issioners.  Folloiritui  the  iiieetinfl. 
nil  iiisiiectioii  trill  ""•''  iii'i'le  to  the 
structure  by  iminbers  of  the  brunch 
uiirler  the  i/uiilniice  of  Mr.  Con<Ion. 

Will  II  the  irork  was  visitc'l  on 
Miinli  I'.i.  the  concrete  construction  of 
the  west  plaza  was  comiiJeteil  and 
forni-ieork  stripped  so  that  the  i/eneral 
character  and  appearance  of  the  struc- 
ture could  be  seen.  The  leesf  nhut- 
ment  icns  also  completed  w-iih  the  e.r- 
ception  of  the  Benedict  stone  ernbel- 
lishnient.  as  teas  also  a  considerable 
portion  of  the  reivforced  concrete 
dick  on  the  steel  spans.  Since  that 
date  the  remainder  of  flic  concrete 
deck  on  the  steel  spans  has  been 
poured  and  all  of  the  reinforced  con- 
crite  structiin  ot  tin  east  a]iiiri:iu  h  is 
finished   as    in  II  as   the   east    a  Ini  I  in  ent. 

The  con  r  desiijn  is  nil  niten  stinij 
construction  pliotoitrapli .  taken  from 
the  east  end  of  the  riaduet  on  .\pril  II. 


and  the  length  of  ihe  girders  in  the  west 
group  is  177  feet  1  inch.  The  spans,  be- 
ginning at  the  west  abutment,  are  30  feet 
6  inches.  .56  feet  3  inches  and  79  feet  6 
inches.  The  spans  of  the  center  group 
are  9.5  feet  714  inches,  96  feet  3  inches 
and  9.5  feet  'Vo  inches,  while  the  spans  of 
the  east  group  are  .S2  feet  3  inches.  60 
feet  7  inches  and  33  feet  1  inch.  These 
span  lengths  are  from  center  to  center  of 
column  supports.  The  three  groups  are 
entirely  seiiarate  from  one  another  and 
there  is  a  minimum  clearance  at  normal 
temperatures  of  3  inches  between  the  ad- 
jacent ends  of  girders.  The  total  length 
of  the  steelwork  from  face  of  abutment  to 
face  of  abutment  is  634  feet  3  inches. 


The  foundations  for  the  abutments  and 
steel  columns  of  the  main  viaduct  are 
concrete  cylinder  piers,  extending  to  bed 
rock,  aijproximately  70  feet  below  lake 
level.  The  west  ends  of  the  west  girders 
and  the  east  ends  of  the  east  girders  are 
rigidly  anchored  to  an  abutment  pier  and 
each  girder  passes  over  and  is  rigidly  con- 
nected to  two  supporting  columns,  while 
the  extreme  end  is  carried  on  a  rocker 
column,  so  that  the  temperature  changes 
cause  flexure  in  the  intermediate  col- 
umns, while  the  rocker  columns  give  free- 
dom of  movement  for  the  ends  of  the 
girders.  Each  of  the  center  girders  is 
rigidly  connected  to  two  intermediate 
colums.  while  the  two  ends  of  each  cen- 
ter girder  are  sui)|jorted  op  rocker  col- 
umns, iiermitting  freedom  of  movement 
of  the  ends  of  these  girders  for  tempera- 
ture changes. 

Some  unusual  details  have  been  intro- 
dticed  into  the  design  of  these  girders  and 
their  sujiporting  columns  and  it  is  grati- 
fying to  record  that,  owing  to  care  in  de- 
sign and  excellent  fabrication  in  the  shop, 
these  girders  were  erected  and  assem- 
liled  in  the  field  with  perfect  fitting. 

While  the  girders  are  continuous  for 
their  entire  length,  it  was  necessary,  of 
course,  to  provide  field  splices  as  the 
girders  were  too  long  to  be  transported 
in  single  lengths.  These  field  splices 
were  made  at  about  the  quarter  points 
of  the  siians.  and  the  maximum  lengths  of 
the  girder  parts  for  shipping  were  106 
feet  7  inches  for  the  west  group,  137  feet 
6  inches  for  the  center  group  and  113 
feet  10  inches  for  the  east  group.  The 
heaviest  single  piece  of  the  center  group 
weighs  approximately  70  tons.  These 
girders  were  raised  in  place  from  the 
ground  and  lowered  into  their  column 
connections  as  the  upper  ends  of  the 
columns  were  formed  into  pockets  to  re- 
ceive the  girders  which  were  rigidly  con- 
nected to  the  columns  by  large  numbers 
of   rivets. 

The  steel  structure  described  above 
carries  a  reinforced  concrete  deck  120 
feet  wide;  for,  while  the  ordinance  called 
for  a  structure  100  feet  wide,  it  was  de- 
cided by  the  South  Park  Commissioners 
to  adoi>t  a  width  of  120  feet  instead  of 
lOii  feet. 

The  outside  girders  are  encased  in 
poured  concrete  with  ornamental  treat- 
ment for  appearance's  sake.  The  sup- 
porting columns  are  all  encased  in  ]ioured 
concrete,  but  the  steel  girders  and  floor 
beams  other  than  the  outside  girders  are 
to  be  protected  with  gunite. 

The  east  approach,  connecting  the  end 
of  the  steel  structure  with  the  mound,  is 
a   reinforced   concrete   flat   slab   structure 
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of  two  sipans  and  a  reiufoifed  concretp 
retaining  wall,  the  supporting  columns  of 
the  flat  slab  structure  and  the  retaining 
wall  being  carried  on  concrete  cylinder 
piers  extending  to  bed  rock.  The  maxi- 
mum length  of  these  cylinder  piers  is  110 
feet. 

There  is  a  large  reinforced  concrete 
plaza  of  flat  slab  construction  connecting 
the  two  incline  approaches  with  the  west 
end  of  the  steel  structure.  This  iilaza 
structure  is  about  350  feet  long  in  the  di- 
rection of  the  main  axis  of  the  viaduct 
with  a  maximum  width  of  about  2.j0  feet. 
It  is  supported  on  142  columns  and  the 
maximum  spans  between  the  columns  are 
36  feet,  these  long  spans  being  over  the 
driveways  of  East  Twenty-third  Street 
and  South  Park  Avenue. 

Each  of  these  supporting  columns  is 
carried  on  a  group  of  composite  piles  of 
novel  design.  The  piles  for  these  column 
foundations  extend  down  from  30  feet  to 
60  feet  below  Chicago  datum  (lake  level). 
The  plans  and  specifications  provided  for 
wood  piles  with  a  cutoff  at  1  foot  below 
datum  but  provided  for  the  possible  sub- 
stitution of  composite  piles  consisting  of 
wood  below  datum  and  concrete  above 
datum  with  the  toi)s  of  the  composite 
piles  at  or  below  elevation  plus  9  feet. 
The  type  of  pile  that  v\as  finally  approved 
and  adopted  consisted  of  a  wood  pile  with 
a  minimum  top  diameter  of  13  inches  to 
be  driven  until  the  penetration  did  not 
exceed  6  inches  for  IS  blows.  These  wood 
piles  were  driven  through  a  steel  shell 
16  inches  in  diameter  that  had  previously 
been  driven  to  a  depth  of  about  .5  feet 
below  datum. 

After  the  wood  pile  was  driven,  a  steel 
shell  14  inches  in  diameter,  which  had 
previously  been  covered  with  asjjhalt 
membrane  waterproofing,  was  lowered  in- 
side of  the  driving  shell  and  forced  over 
the  top  of  the  wood  pile  for  a  distance  of 
at  least  30  inches,  the  wood  pile  top  hav- 
ing previously  been  trimmed  to  a  diam- 
eter of  13  inches  to  receive  the  steel  shell. 
After  the  protected  steel  shell  was  in 
place,  the  shell  was  filled  with  grout  and 
concrete.  Then  the  16-inch  diameter  driv- 
ing case  was  removed  while  the  14-inch 
shell  was  held  in  place  by  the  apparatus 
used. 

The  reason  for  substituting  composite 
piles  for  wood  iiiles  was  that  the  water 
level  at  this  site  was  found  to  be  about 
7  feet  above  lake  level,  which  would  have 
necessitated  driving  tight  sheeting  through 
the  water  bearing  sand  for  each  separate 
foundation  and  involved  a  large  amount 
of  pumping  in  order  to  excavate  down  to 
datum  to  cut  off  the  wood  piles  and 
build  the  concrete  footings.  By  using 
composite  piles  with  the  tops  of  the  lat- 
ter all  4%  feet  above  datum,  sheeting  and 
pumping  were  eliminated,  thus  saving 
time  and  expense,  notwithstanding  the 
extra  cost  of  the  composite  piles. 

The  entire  surface  of  the  decks  of  the 
approaches  and  the  main  viaduct  is 
being  waterproofed  with  an  asphalt  mem- 
brane waterproofing  consisting  of  two-ply 
saturated  cotton  fabric  and  three  moi)- 
pings  of  asphalt.  This  waterproofing  on 
the  roadway  is  protected  with  a  2-inch 
thickness  of  concrete  reinforced  with  wire 
mesh,  over  which  will  be  laid  an  asphalt 
wearing  surface. 

The  minimum  width  of  the  roadway 
will  be  S6  feet  between  curbs  and  the  two 
concrete  sidewalks  will  each  be  17  feet 
wide  over  the  main  structure  and  east 
approach.  The  roadway  over  the  west 
plaza  is  of  irregular  shape  as  are  the 
sidewalks,    these    sidewalks    varying    in 


width  from  a  minimum  of  17  feet  lo  njore 
than  30  feet  in  places. 

Around  the  west  plaza  and  over  the 
main  viaduct  there  will  be  ornamental 
balustrades  of  Benedict  stone  and  the 
same  material  will  be  used  for  the  four 
ornamental  iiylons  on  the  four  ends  of 
the  two  abutments.  The  faces  of  the 
projecting  ends  of  the  abutments  will  be 
veneered  with  ornamental  Benedict  stone. 
All  along  the  outside  edge  of  the  side- 
walks and  beneath  the  balustrades  there 
is  to  be  an  ornamental  fascia  of  Benedict 
stone  cast  in  place.  All  of  the  other  Bene- 
dict stone  will  be  precast  and  set  in  place. 
This  Benedict  stone  will  be  similar  to  the 
Benedict  stone  that  has  been  used  for  the 
exterior  of  the  (!rant  Park  Stadium,  ex- 
cept that  while  that  is  white  marble,  the 
material  used  on  the  viaduct  will  have  a 
granite  finish. 

This  stone  is  now  being  cast  in  the 
new  plant  of  the  Benedict  Stone  Corpora- 
tion just  installed  at  Seventy-fourth 
Street  and  South  Ashland  Avenue,  Chi- 
cago. The  aggregates  for  this  stone  are 
shipi)ed  to  Chicago  from  the  Benedict 
Quarry  at  Tuckahoe,  New  York.  The 
architectural  features  of  this  work  were 
designed  by  Mr.  Eugene  C.  Fisher,  Con- 
sulting Architect,  and  the  modeling  of  the 
ornamental  details  is  now  being  done  by 
Beil   &   Hermant,   Sculptors,  Chicago. 

The  main  viaduct  has  a  general  as- 
cending grade  from  the  west,  merging  into 
a  vertical  curve  beyond  the  center  and 
descending  toward  the  east  end.  The 
apex  of  the  curve  is  approximately  50 
feet  above  lake  level  or  7  feet  higher  than 
the  surface  of  the  east  mound  and  about 
19  feet  higher  than  the  low  point  of  the 
west  plaza.  This  gives  a  pleasing  curve 
to  the  structure  when  seen  from  the  north 
and  south.  The  concrete  encasing  of  the 
outside  steel  girders  has  been  designed 
with  flat  curves  for  the  lower  chords,  with 
curved  fillets  where  these  chords  join  the 
supporting  columns. 

Great  attention  has  been  given  to  the 
api}earance  of  this  structure  because  of 
its  prominent  location,  with  the  wish  to 
have  it  in  harmony  with  the  architectural 
features  of  the  Stadium  and  the  Field 
Museum,  both  of  which  are  within  sight 
of  the  viaduct.  It  is  expected  that  the 
viaduct  will  be  open  for  use  sometime  in 
June  of  this  year  and  that  the  Benedict 
stone  embellishment  will  be  completed 
before  the  end  of  the  summer. 


The  Niles  Center  Extension 

In  April,  1924.  work  was  officially  com- 
menced on  the  Chicago,  North  Shore  and 
Xorthern  Railroad.  This  line  was  orig- 
inally planned  to  connect  the  Howard 
Street  station  of  the  Chicago  Rapid  Tran- 
sit Company  with  the  main  North  Shore 
line  at  Waukegan  by  way  of  Niles  Center 
north  through  the  Skokie  Valley.  The 
object  of  this  construction  was  twofold. 
It  immediately  provided  dependable  and 
frequent  transportation  service  to  the 
growing  suburb  of  Niles  Center,  as  well 
as  transiKjrtation  for  the  intermediate 
Skokie  Valley  region. 

Due  to  the  fact  that  it  was  necessary 
to  obtain  certain  certificates  and  other 
documents  and  permits,  the  actual  con- 
struction work  was  not  started  till  May 
S,  1924.  The  work  was  continued  under 
the  supervision  of  the  Chicago,  North 
Shore  and  Northern  Railroad  Company 
until  October  6,  1924,  when,  by  the  con- 
sent of  the  stockholders,  the  road  was 
consolidated  with  the  North  Shore  Line. 


The  construction  was  then  carried  on  in 
a  manner  which  confirmed  with  the  iirin- 
ciples  and  standards  of  the  present  North 
Shore  Line.  It  was  then  decided  that  the 
work  would  be  entirely  completed  to 
Niles  Center  before  the  northern  portion 
through  the  Skokie  Valley  was  begun. 
The  immediate  program  called  for  five 
miles  of  double  track,  eight  passenger 
stations,  and  one  substation.  This  line 
was  named  the  Niles  Center  Extension 
of  the   North  Shore  Line. 


Trolley   supports   z 

Expanded   Sections.      The  feede 

parallel   to  the  tracks. 

By  October,  1924,  more  than  a  mile  of 
permanent  track  had  been  laid  west  of 
the  drainage  canal  where  the  road  runs 
on  the  level.  By  working  a  force  of  men 
in  night  and  day  shifts,  the  subway  under 
the  Chicago  and  Northwestern  Railroad 
at  the  eastern  end  was  also  well  under 
way  at  that  time.  By  December,  1924, 
six  miles  of  track  of  the  original  ten  miles 
to  Niles  Center  had  been  laid.  Seven  of 
the  eight  stations  were  well  under  way. 
The  structural  work  over  the  drainage 
canal  was  practically  complete  and  the 
concrete  for  the  Northwestern  Railroad 
tunnel  had  all  been  ix)ured.  On  February 
1,  1925,  the  Niles  Center  Extension  was 
officially  opened.  Regular  service  could 
have  then  been  started  at  once  if  neces- 
sary; but  since  there  was  no  pressing  de- 
mand in  the  territory,  it  was  deemed  ad- 
visable to  complete  the  work  in  every 
detail  before  operation  of  trains  on  a 
regular  schedule  was  announced.  Imme- 
diately afterward,  through  a  track-leasing 
arrangement,  the  Chicago  Rapid  Transit 
Company  agreed  to  provide  the  local  serv- 
ice, for  the  present  time,  on  the  new  rail- 
road as  far  as  Dempster  Street,  Niles  Cen- 
ter. This  is  to  be  operated  as  a  part  of 
the  Chicago  Rapid  Transit  system.  The 
regular  schedule  was  made  effective  on 
March  2S,  1925.  Chicago  Rapid  Transit 
trains  now  operate  at  intervals  of  twelve 
minutes  and  make  connections  with  the 
Evanston  trains  at  Howard  Street. 

Less  than  ten  months  were  actually  re- 
quired in  the  construction  of  this  road. 
On  account  of  the  numerous  difficulties 
not  ordinarily  encountered  in  railroad 
construction  in  a  flat  country,  the  record 
made  in  the  building  of  this  road  is  held 
to  be  a  remarkable  one.  The  new  line 
runs  in  an  open  cut  for  some  of  its  dis- 
tance, on  embankment  for  part  of  the 
way,  and  on  the  ground  level  for  the  re- 
mainder. In  a  great  many  instances  the 
engineers  were  forced  to  make  viaducts 
under  streets  and  steam  railroads — espe- 
cially at  the  eastern  end  of  the  line 
within  the  city  limits.  In  laying  out  the 
right  of  way,  it  was  necessary  to  make  a 
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solid  fill  t'nil)ankiiient  for  a  considerable 
distance  and  also  to  construct  an  ojien 
steel  trestle  over  the  drainage  canal  and 
over  the  Mayfair  cut-off  of  the  Northwest- 
ern Railroad.  A  special  sewerage  sys- 
tem had  to  be  laid  to  provide  drainage 
and  to  keep  the  roadbed  from  flooding  in 
times  of  excessive  rains. 

The  construction  of  the  project  may  be 
divided  into  three  general  groups; 
namely,  stations,  power  supply,  and  road- 
bed. The  stations  were  planned  by  the 
same  architect  who  designed  the  Mil- 
waukee, Kenosha,  Wilson  Avenue,  and 
other  stations  of  the  North  Shore  Line. 
The  stations  are  of  different  types,  as 
some  are  placed  beneath  the  surface, 
some  on  elevated  structure  and  others  on 
the  level.  At  Ridge  Avenue  and  at  Asbury 
Avenue,  the  stations  are  built  over  the 
open  cut  in  which  the  trains  run,  the  sta- 
tion entrance  being  on  the  street  level 
and  the  loading  platforms  underneath  the 
stations  in  the  subway.  At  Dodge  Avenue 
the  station  is  under  the  elevated  struc- 
ture, the  platform  being  on  top  and  be- 
tween the  tracks.  The  largest  and  most 
pretentious  of  the  stations  is  at  Dempster 
Street,  Niles  Center,  which  is  the  present 
terminal  of  the  road.  The  building  is  a 
handsome  structure  with  red  tiled  roof 
extending  over  the  loading  i)latforms. 
The  interior  contains  a  rest  room  for 
women,  a  smoking  room  for  men.  and  is 
equipped  with  all  modern  conveniences. 
Ample  parking  space  for  automobiles  is 
provided  around  the  terminal. 


best  suburbs  on  the  North  Shore.  Build- 
ing restrictions  which  have  been  agreed 
upon  by  all  of  the  real  estate  subdividers 
in  the  territory  will  insure  high  class 
business  and  residence  buildings,  and  the 
stations  have  been  designed  to  add  to 
the  attractiveness  of  the  community. 

The  power  supply  really  consists  of 
two  separate  problems;  one  of  substation 
operation,  and  one  of  transmission.  The 
power  for  this  system  will  be  supplied  by 
two  substations.  The  station  now  at 
Calvary  will  supply  the  east  end,  and  the 
newly  constructed  one  which  is  located 
at  Niles  Center  on  the  Iserman  Road  will 
supply  the  west  end.  Stations  similar  to 
this  new  one  will  be  provided  for  the  con- 
tinuation of  the  line  to  Waukegan  in  the 
future.  This  substation  is  entirely  auto- 
matic in  its  operation,  and  is  completely 
controlled  by  the  chief  load  disjiatcher, 
located  in  the  Edison  Building  in  Chicago. 
The  station  itself  requires  no  attendants. 
It  is,  however,  inspected  once  a  week  to 
ascertain  that  every  detail  is  o|)erating 
correctly.  The  station  is  a  Westinghouse 
product  and  consists  of  one  two  thousand- 
kilow-att  auto-rotary  converter,  trans- 
formers and  the  necessary  automatic  con- 
trol equii)ment.  The  energy  is  purchased 
from  the  Illinois  Public  Service  Company 
at  12,000  volts,  60  cycle  alternating  cur- 
rent, and  is  converted  into  600  volts  di- 
rect current  for  transmission. 

The  transmission  of  the  power  is  accom- 
plished by  both  third  rail  and  trolley. 
Approximately  three  miles  from   Howard 


The  station  buildings  are  of  uniform 
design.  The  materials  used  in  their  con- 
struction are  tapestry  brick  and  granite 
terra  colta,  with  stone  trimmings  and 
tiled  roofs.  The  interior  is  finished  with 
art  marble  wainscoting  and  marble  com- 
position floors.  The  platforms  are  of 
cement  w-ith  steel  canopies.  The  sta- 
tions have  been  designed  wMth  a  view  to 
permanency  and  economy  in  maintenance 
rather  than  saving  in  first  costs.  Al- 
though the  territory  to  be  served  is 
sparsely  settled  at  this  time,  there  is  no 
doubt  that  it  will  soon  become  one  of  the 


Street  to  Crawford  Avenue  operate  on  the 
third  rail.  This  is  similar  to  the  ordinary 
Chicago  Rapid  Transit  Company  third  rail 
system  except  that  it  is  much  heavier, 
eighty-pound  rail  being  used.  The  bal- 
ance, or  remaining  two  miles,  from  Craw- 
ford Avenue  to  Dempster  Street,  is 
equii)))ed  with  an  overhead  trolley  of  a 
sjiecial  catenary  construction.  This  con- 
struction was  perfected  on  the  test  track 
of  the  General  Electric  Company,  and  is 
the  first  time  it  has  been  put  into  prac- 
tical operation.  Catenary  trolley  construc- 
tion of  this  tyiie  permits  the  use  of  panto- 


graphs and  allows  safer  and  faster 
operation. 

The  supports  for  this  trolley  are  placed 
from  two  hundred  and  fifty  feet  to  three 
hundred  feet  aiiart.  They  consist  of  bridges 
constructed  from  Bates  Steel  Expanded 
Sections  which  rest  upon  concrete  found- 
ations. The  metal  parts  are  entirely  gal- 
vanized to  prevent  oxidation  and  frequent 
l)ainting.  These  sections  are  designed 
for  side  thrust  only  and  depend  upon 
cable  supports  at  frequent  intervals  and 
line  tension  for  support  in  the  direction 
of  the  track.  The  trolley  is  made  up  of 
three  separate  wires.  A  primary  mes- 
senger, consisting  of  one-inch  diameter 
Copperweld  cable,  is  first  supported  at 
the  steel  bridges.  This  cable  takes  the 
form  of  a  catenary  from  which  the  name 
of  the  construction  is  derived.  The  ulti- 
mate strength  of  this  cable  is  .'jii.OOO 
pounds,  and  it  is  equivalent  in  conduct- 
ance to  a  copper  cable  600,000  circular 
mills  in  area.  The  cable  is  actually  sub- 
jected to  a  tension  of  about  16,000  pounds. 
Supported  from  this  messenger  cable  at 
frequent  intervals  and  by  links  of  vary- 
ing lengths  is  the  feeder  cable.  This 
construction  results  in  the  feeder  run- 
ning almost  parallel  to  the  tracks.  This 
feeder  cable  is  a  bare  copper  wire  of 
.')O0,O0O-circular  mill  area.  From  this 
feeder,  the  contact  wire  is  hung  by  con- 
ductors of  equal  length.  The  interval 
between  conductors  is  equal  to  half  that 
of  the  feeder  leble  supports.  The  con- 
tact wire  is  a  0000  bronze  alloy  cable. 
This  construction  provides  a  flexible  sys- 
tem that  is  rigid  enough  to  prevent  the 
pantograph  or  trolley  wheel  or  shoe  from 
jumping  from  the  contact  wire. 

The  steel  trestle  at  the  canal  is  similar 
to  the  present  Chicago  Rapid  Transit  con- 
struction. It  is  designed,  however,  for 
heavier  loading.  The  balance  is  similar 
to  ordinary  steam  railroad  construction. 
The  ballast  for  the  latter  portion  has  not 
as  yet  been  completely  laid;  but  since 
this  does  not  materially  affect  the  opera- 
tion of  the  trains,  it  will  not  be  completed 
until  a  later  date.  The  track  has  a  con- 
ductivity equivalent  of  1,2.^0,000  circular 
mills  of  copper. 

The  second  section  of  the  line  will  be 
laid  through  the  Skokie  Valley  to  a  con- 
nection with  the  Dibertyville  branch  of  the 
North  Shore  Line  to  Lake  Bluff  where  it 
is  planned  to  carry  the  line  north  over 
the  tracks  of  the  present  line  at  North 
Chicago  to  a  junction  with  the  main  line 
at  Valley  .Junction  in  North  Chicago.  It 
has  not  been  definitely  determined  how 
soon  this  work  will  be  started;  but  it  will 
be  in  the  immediate  future. 


New  Potash  Deposits  in  France 

.\t  Castagnede.  in  the  Pyrenees  dis- 
trict of  southern  France,  there  have  been 
located  potash  deposits  that  are  thought 
to  be  of  considerable  importance.  Traces 
of  petroleum  were  recently  discovered  in 
this   locality. 

The  stratum  is  found  at  a  depth  of 
ri.'')0  feet,  the  vein  of  potash  salts  being 
approximately  2S0  feet  thick.  Analysis 
of  boring  at  a  depth  of  6.50  feet,  made 
by  the  Camiiredon  laboratory  at  Nantes, 
showed  11.94  per  cent  of  potassium 
chloride. 

The  deposit  is  considered  as  of  a  com- 
mercially workable  nature,  and  plans  for 
exploitation   are   under   way. 
Chemical  and  Mctalhtrflical  E»(ii)irrrin!J. 

I  Coiiliiiurd  on  l"'!h'    I M' ' 
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TRACK 

It  is  a  ditluult  piot-ess  to  l)uild  ii])  a 
successful  track  team  at  a  college  where 
it  has  been  dropped  for  several  years. 
The  uieu  lack  ex|ierience  and,  above  all. 
they  lack  the  inspiring  influence  of  the 
companionship  of  winners.  In  spite  of 
this  handicap,  however,  the  Armour  re- 
lay teams,  which  competed  in  the  relay 
carnival  at  I'rbana  on  .Mar<h  L'S.  did 
credit  to  the  college. 

The  two-mile  medley  team  won  fourth 
I>Iace  in  a  field  of  seven.  The  runners 
were  Payne,  S.SO,  Robinson.  440,  long,  440, 
and  Ball,  mile.  Each  man  was  awarded 
a  medal  and  they  arp  on  disjilay  in  thp 
trophy  case. 

The  mile  relay  team  consisting  of 
Owens,  Samuelsou,  Hoff,  and  Hainlett 
ran  better  than  the  existing  record  but 
were  in  a  field  that  was  so  ])henoinenal 
that  the  record  was  broken  by  three  sec- 
onds. As  a  result  all  the  Armour  team 
could  get  was  fifth  place.  George  Arton, 
director  of  the  famous  Pennsylvania  re- 
lay carnival,  saw  the  race  and  afterwards 
endeavored  to  get  Coach  Phalen  to  enter 
the  Armour  team  in  the  Penu  carnival. 
Although  the  team  is  good,  it  is  not  suf- 
ficiently so  to  warrant  the  expense  and 
Armour  cannot  be  represented  in  these 
events  which  attract  teams  from  all  parts 
of  the  country. 

The  track  outlook  for  thp  outdoor  sea- 
son is  good.  .Meets  are  scheduled  with 
Crane  College,  St.  Viator,  Lake  Forest, 
Carrol,  and  Y..A1.C.A.  College. 

One  thing  that  is  arousing  a  good  deal 
of  interest  is  an  all-around  championship 
contest.  Each  contestant  must  be  a 
member  of  the  track  team.  Each  con- 
testant enters  ten  events  and  the  contest 
runs  through  the  season.  Many  of  the 
forty-six  members  of  the  squad  are  ex- 
pected to  compete,  particularly  because 
of  the  division  of  the  squad  into  two 
groups.  The  two  divisions  will  be  novice 
and  varsity  men.  With  this  personal  af- 
fair, along  with  the  regular  meets,  the 
squad  should  remain  intact  throughout 
the  season  and  keep  thp  track  events  a 
Iiermanent  iiart  of  Armour's  athletic 
schedule. 


WRESTLING 

Thf  De  Paul  meet  in  our  gymnasium 
was  the  bpst  meet  on  the  Armour  pro- 
gram. De  Paul,  the  Western  Inlerstate 
champions  of  last  year,  had  plenty  of  peii 
and  speed  but  the  Armour  squad  had  the 
advantage  and  came  out  on  to]),  10  to  7. 
The  Armour  points  were  furnished  by 
.lanak  and  Green,  each  gaining  a  fall. 
Wiseman  and  Tiersky  scored  for  De  Paul 
with   a   fall   and   a   decision,  respectively. 

At  the  end  of  the  season,  F.  Payne  was 
chosen  for  manager  and  Earl  McHenry 
was  elected  captain. 

The  summary  of  the  De  Paul  meet  fol- 
lows: 


BASEBALL 

The  baseball  spasiui  oijeiied  with  the 
teachers  from  Northern  Illinois  State 
Teachers'  College  handing  the  home 
team  a  i:',  to  0  defeat.  The  game  was 
ragged  throughout  and  the  only  redeem- 
ing feature  to  the  Armour  team  was  the 
splendid  work  of  Hofer.  Besides  getting 
a  pair  of  hits  he  made  some  wonderful 
stoiis  of  wild  pitches  and  looked  like  a 
real  catcher  even  though  it  was  the  first 
game  he  had  caught  in  an  Armour  uni- 
form. When  Hofer  started  catching,  the 
vacancy  left  at  first  base  was  filled  by 
■■Red"  Hellgren.  whose  basketball  jilay- 
ing  has  made  him  known  to  all.  "Red" 
looks  good  at  first  and  ought  to  have  little 
trouble  holding  the  job. 


Coach    Kraft    and    Capti 


Burke 


The  -Michigan  A.ggies  visited  Ogden 
Fipld  next  and  won  fame  for  their  star 
pitcher  Wakefield  who  i)itched  a  no-hit, 
no-run  game  and  gave  cnly  two  passes. 
His  teammates  gave  him  |i?rfect  support 
and  kept  the  bases  clear  fcr  most  of  the 
game.  Only  one  Armour  man  reached 
third,  and  this  was  the  result  of  a  walk, 
a  sacrifice  bunt,  and  a  sacrifice  hit. 
Ruzich,  doing  the  Armour  hurling,  had 
|ioor  support  and  could  not  hold  the  score 
down.  Thirteen  hits  and  five  errors  ai- 
t'ounted  for  the  Aggies'  score.  The  fiiuil 
count  was  9  to  0. 

The  schedule  does  not  contain  many 
games  as  yet.  but  .Manager  Kovarick  is 
trying  to  arrange  a  few  more  and  the 
complete  schedule  should  contain  about 
twenty  games.  The  schedule  as  arranged 
at  |)resent  is; 

April   14     X.l.S.T.C.   at   Armour, 
April   li;     Michigan   Aggies   at   Armour, 
April   21      'i'.M.C.A.   College   at   'i'.M.C.A. 
College, 


April  -i:;     X.l.S.T.C.  at  DeKalb, 
April  2.-|     Lake  Poorest  at  Lake  Forest 
April  2',t     Lake   Forest   at   Armour, 
.May       1      Western  State  Normal  at 

Kalamazoo, 
May       ."i     Y..M.C.A.   College  at   Armour, 
.May       s     Western  State  Normal  at 

Armour, 
.May      '■>     Alumni  (Circus  dayt, 
.May     1"     .Northwestern   College  at 

.Naperville, 
.Ma>      l.'v     Columbia  College  at  Dubuque, 
.\la.\     I'o     Columbia  College  at  Armour. 


TENNIS 

Coach  Tibbals  is  well  pleased  with  his 
squad  this  spring  and  expects  to  go 
through  the  long  schedule  without  losing 
more  than  one  or  two  meets.  The  men 
upon  whom  he  depends  are  Captain 
Bishop,  Castle,  Peacock,  Greenleaf,  Taylor, 
Hainmersly,  Rhode,  Jennings,  and  Wein- 
berg. Some  of  them  have  been  on  the 
tennis  team  for  at  least  one  season  and 
the  remainder  were  discovered  during 
the  annual  fall  tennis  tournament.  All 
of  them  have  had  considerable  experience 
and  should  furnish  each  other  with 
Hiiough  comijetition  to  make  the  exact 
lineup  uncertain  throughout  the  season. 
During  the  early  part  of  the  season  it 
was  difficult  to  arrange  for  home  games 
because  of  the  condition  of  the  home 
courts  but  the  courts  are  in  shape  now 
and  there  is  lUenty  of  room  for  spectators. 
The  schedule  as  arranged  by  Manager 
Norton  is: 

April   17     Y.M.C.A.  College  at  Armour, 
April   !■:;     Y.M.C.A.  College  at  Y.M.C.A., 
April  'I'l     Lake  Forest  at   Lake  Forest, 
April  2.S     Wheaton   College  at   Armour, 
May       1      Northwestern  College  at 

.\rmour. 
Max       7     Lake  Forest  at  Armour, 
.May     11      .Marquette  at  Armour, 
May     21      Wheaton  College  at  Wheaton, 
.May     L':i     .Marquette  ai    .Milwaukee. 


Dk  P.mi.  XI   Ak.moi  K 

AUMdIR  WlNM-:i! 

Schwartz    Draw 

McHenry   D,  fall 

lanak   A,  fall 

Tiersky    . 14.^    Eisenberg     D,   decision 

Thome   L'^S   Green    A,  fall 

(irigsby  Heavyweight    Weisberg    Draw 


Dk  P.u  I  Ci-.\ 

Wiseman   11  "> 

Wiseman   V-i) 

Wierzonowski   1 


SWIMMING 

-After  steady  practice  tinder  the  guid- 
ance of  ('each  -McGillivray  the  swimming 
team  was  pre]>ared  to  win  a  few  meets 
but  they  could  find  only  two  opponents, 
Y.-M.C.A.  and  Kent  Colleges.  Manager 
A.  K.  Miller  found  a  dearth  of  teams 
within  the  limited  working  radius  of  the 
swimming  team  and  two  meets  with  each 
of  the  teams  mentioned  above  were  all 
that  he  could  arrange.  After  winning  the 
first  meet  with  "Y"  College  the  squad 
pre])ared  for  the  second,  only  to  have  "Y" 
College  cancel  it  and  thus  cut  the  total 
number  of  meets  down  to  three.  That 
does  not  look  like  a  schedule  that  would 
create  much  enthusiasm  but  nevertheless 
the  men  have  been  working  hard  and  reg- 
ularly. The  lack  of  swimming  teams  in 
this  district  is  unusual  this  season  so 
that  the  outlook  for  next  season  is  not 
quite  so  bad  and  a  complete  and  success- 
ful schedule  may  be  expected. 

Brown  was  elected  captain  of  the  team 
after  the  resignation  of  E.  .Marhoefer. 

The  ■■Y"  meet  showed  the  necessity  of 
a  larger  team.  All  of  the  Armour  points 
came    from    firsts,    except    in    the    40-yard 
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breast  stroke.  The  score  should  not  have 
been  as  close  as  it  was  and  would  not 
have  been,  if  a  few  more  men  had  come 
out   for  the  team. 

The  outstanding  "Y"  swimmer  was 
Fern,  but  L.  INIarhoefer  of  Armour 
eclipsed    ever.vone    with    his    three    deci- 
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sive  victories  in  the  40-,  100-,  and  220- 
yard  free  style  races.  In  each  of  these 
events  he  easily  outdistanced  his  oppo- 
nents and  in  the  220  he  gained  a  lap. 
The  relay  team  was  composed  of  Brown, 
Lamm,  T.  Schuler,  and  L.  Marhoefer.  Fol- 
lowing is  a  summary  of  the  "Y"  meet: 


.\KMI1I  K    (  3S  ) 


ClU-I.KCK    (  26  I 


EVEXT 

Relay 
Diving 

40-yard  free  style 
40-yard   breast 
220-yard  free 
Plunge 
100-yard  free 


First 

"Y"'   College 

Brown  (A) 

L.  .Marhoefer  i  A  I 

R.   Schuler    (Ai 

L.  Marhoefer   lAi 

DeBourge    I  .A.  i 

L.   Marhoefer   (A  i 


SkcoM) 
Armour 
Fern  (Yl 
I.agatan   (Y) 
Sargent    (Ai 
Fern    ( Y  1 
Wilt    (Yl 
Fern    ( Y  I 


T  HI  nil 

Wilt    lYi 
Wilt    lY) 
I.agatan    (Yl 
Benninghoff  (Y) 
Prosser   (Yl 
Prosser   (  Y  I 


Phi     bd^kL-lh, 


BASKETBALL 

The  basisetball  team  had  a  lot  of  tough 
breaks  in  the  last  few  games  and  lost 
most  of  them  by  one  or  two  baskets. 

The  scores  not  published  in  the  last 
issue  of  TiiF.  Ar.moir  ExGiNKf:R  were: 

Armour.  1:3:    U.  of  Detroit,  15. 

Armour.  2?,:   St.  Mary's  College,  25. 

Armour,  27:    Western  State  Xormal,  ?,^. 

Armour,  Sir    JIarquette.  16. 

Armour,  1:3:    Marquette,  20. 

Armour,   IS;    X.I.S.T.C.,  24. 

Armour,  33:    Chicago  Tech.  13. 

The  following  summary  shows  the  re- 
sults of  the  team  and  of  the  individuals: 


\\c 


17 


11 


0.353 


•den.    Jenninsb,    H.    Bu 


INTER. FRATERNITY  BASKETBALL 

After  one  of  the  most  bitterly  con- 
tested tournaments  in  the  history  of  Ai- 
mour  Tech,  Phi  Pi  Phi  was  crowned  inter- 
fraternity  basketball  champion  for  the 
fourth  consecutive  year. 

Instead  of  the  usual  elimination 
scheme,  the  tournament  was  run  off  on  a 
round-robin  schedule.  The  fraternities 
were  divided  up  into  two  groups  and  the 
winners  in  each  section  played  for  the 
championship.  Group  "A"  consisted  of 
Theta  Xi,  Triangle,  Delta  Tau  Delta,  and 
Phi  Pi  Phi.  Group  "B"  included  Sigma 
Kajipa  Delta,  Phi  Kappa  Sigma.  Rho 
Delta  Rlio.  and  the  Umen.  Beta  Psi  and 
Sigma  Alpha  .Mu  did  not  enter  teams. 


lMii\im  .\L    Ri-;c dUiis 

i-'ieM  Free 

rositiuii             Cuius               Coals  Throws  Fouls              Points 

:McLaren   (('apt. I    t                  li;                 54  23  23  131 

Hellgren    F                 10                 33  9  5  75 

Danziger   F                 17                 27  11  IS  65 

Petersen    F                 10                    I  3  3  5 

Brockman   C                 17                  17  S  16  42 

Gay  lord    C                   16                    5  1  4  n 

Augustine     G                  17                     S  13  25  2'.i 

Morgan    G                   16                    4  4  S  12 

Weinwurm    G                 17                   2  2  23  il 

Kuffel    G                 11                    0  2  10  2 

Totals    151  76  135  37S 

Opponents  405 
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Grou]j  "A"  comijetition  soon  developed 
into  a  struggle  between  the  ancient  rivals, 
Delta  Tau  Delta  and  Phi  Pi  Phi.  The  Phi 
Pi  team  staged  a  comeback  and  triiumed 
the  Delts  in  a  playoff  for  the  sectional 
title  by  a  21  to  13  score.  The  playoff  was 
necessary,  due  to  the  fact  that  each  team 
had  been  U|iset  once — the  Delts  bv  Theta 
Xi,  :i  to  7.  and  Phi  Pi  Phi  by  tue  i)f-lts. 
7  to  6. 

In  grou|i  "B",  Phi  Kappa  Sigma  proved 
to  be  the  upset  of  the  tournament.  At 
the  beginning  the  "dopesters"  didn't  con- 
cede the  Phi  Kaps  a  chance,  but  "dope" 
doesn't  win  games.  These  boys  battled 
from  start  to  finish  and  as  a  result  won 
the  Group  "B"  championship  by  beating 
Si,gma  Kappa  Delta  in  the  final  game  of 
their  division. 

The  two  divisional  winners.  Phi  Pi  Phi 
and  Phi  Kappa  Sigma,  met  for  first 
honors  in  the  final  and  Phi  Pi  Phi  cojijied. 
:il  to  15.  The  short  jiassing  game  of  the 
Phi  Pi  machine  was  "well  oiled  on  this 
occasion  and.  although  the  Phi  Kaps  put 
up  their  usual  fight,  they  were  no  match 
liii-  the  winners.  This  last  win  gave  Phi 
i'i  Phi  iiossession  of  the  first  leg  on  the 
new  irophy  which  was  "floated"  this  year. 


FRATERNITIES 


tC,nil,iiiu-d  jroni  piuic  1441 

The  Easter  tea  dance.  Sunday.  April 
12,  was  a  great  success  despite  the  tradi- 
tional display  of  Easter  finery. 

A  novel  feature  of  Open  House  Xight. 
May  6,  was  the  entertainment  provided 
for  our  guests.  Everybody  had  a  good 
time  and  many  were  the  wishes  of  the 
old  grads  to  again  lead  the  carefree  life 
of  an  Armour  student. 

Our  social  year  was  closed  by  a  most 
successful  climax  in  the  form  of  a  fare- 
well dinner  dance  at  the  Edgewater 
Beach  Hotel,  May  22,  in  honor  of  our 
departing  seniors. 

The  following  men  have  been  added  to 
ihe  fraternity  roster: 

K,    C.    AXDERSOX 

R.  X.  Browx 

H.  J.  Bt  rke 

L.  M.\rhoe:fer 

R.  X.  McFerrax 

T.  Saiht-Lsox 
The  chapter  takes  pleasure  in  announc- 
ing  the    pledging  of   C.    F.   .Jillsou,    E.    B. 
Kapke.  and  A.  C.  Lindeberg. 


THETA  XI 

The  human  side  of  the  professors  who 
attemjit  to  scratch  the  surface  of  our 
intellect  was  ably  demonstrated  at  the 
annual  Faculty  smoker  on  Jlarch  20.  A 
Bridge  and  "500"  tournament  was  held 
in  which  our  honored  guests  annexed 
both  titles. 

Our  anniversary  entertainment  was 
held  April  25  and  attended  by  a  large 
gathering  of  old  timers  who  entertained 
us  long  and  well  with  tales  of  bygone 
days.  A  novel  wrestling  bout  was  i)ro- 
vided  by  Brothers  Hatch.  Barger,  Eck- 
hart  and  St.  Clair.  The  music  furnished 
by  Brothers  Harris  and  Higgins  proved 
to  be  an  outstanding  memory  of  that 
never-to-be-forgotten  celebration. 

The  Theta  Xi  picnic  was  held  the  end 
of  .lunior  Week.  .May  10. 

Alpha  Gamma  of  Theta  Xi  wishes  you 
the  best  of  luck  on  your  finals  and  a  most 
pleasant  summer. 

I  Ciniliiiiird  ihi  l^oijr   lySi 
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Phones:      Randolph  Mlb — Dearborn  ^175 

Dress  Suit  Rental  Co* 

3(IS  Capitol   Buildirif^ 

We  make  a  specialty 
of  renting 

Full  Dress,  Tuxedo  and  Cutaway 

Suits;  also  White  Vests.  Silk  Hats. 

Shirts  and  Shoes 

A   Complele  Line  of  Furnishing  Goods  for  Sale 
LAI  KST   MODKLS  ALL  SIZES 


Armour  Jnatttutp  nf  ®frl|«0lngg 


iilllilllillilllilliiilM^^^ 


THE    COLLEGE    OF    ENGINEERING    OFFERS    COURSES    IN 

Electrical   Engineering  Chemical    Engineering 

Mechanical  Engineering         Fire  Protection  Engineering 
Civil   Engineering  Architecture 

T/iese  courses  are  each  jour  years  in  length  and  lead  to 

the  degree  of  Bachelor  of  Science 
COMPLETELY   EQUIPPED   SHOPS   AND   LABORATORIES 

The  Institute   Bulletins 

WILL  HE  SENT  ON  APPLICATION 


I'ha^c  mcntiiin    The  Anmiur  Enginnr 
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TRANSMITTING  EQUIPMENT 
FOR  RADIO  TELEPHONE  BROADCASTING 


JIi'ti.'|-s  :ii-r  ]n'i)\iiK'il  in  tlie  anti'iina  ami 
clcisi'd  (iseillatoi'v  circuits,  in  the  nscil- 
lator  jilatc  and  grid  circuits,  and  in  the 
niddnlator  ]ilatc  and  grid  circuits. 
Wlii'H  the  ciiuiiinicnt  is  in  npi'i-atinn. 
tiic  iiccdlc  (if  the  niiiduhitor  phitc  iiii'tcr 
swings  at  syllalile  frequency  aiul  aflnrds 
a  convenient,  altiiougli  somewhat  rough, 
means  of  adjusting  the  in]nit  amplifier 
In  gi\e  the  proper  volume  level.  The 
function  (if  the  meter  in  the  grid  cir- 
cuit of  the  modulator  is  to  serve  as  an 
■'mcrload"  indicator.  Overloading  lias 
already  heen  mentioned  and  its  causes 
lirietly  discussed.  In  the  e([ui])ment  as 
designed,  it  is  occasioned  liy  the  ]icak 
signal  voltage  imjircssed  upon  the 
modulator  grid  exceeding  the  pularizing 
Miltage  in  the  ])ositive  direction.  \\'lu'n 
this  occurs  a  momentarv  current  will 
flow  from  the  grid  to  the  filament  and 
tile  meter  will  give  an  indicatinn.  The 
operator  is.  therefore,  afforded  a  ]iosi- 
tive  means  nf  detecting  overloading  and 
a  definite  operating  procedure  may  he 
worked  out  to  insure  hest  re'^ults. 

The  three  dials  shown  eoniinl  the 
antenna  tuning,  the  frequemy.  and  ihe 
oscillator  adjustment  respectively.  The 
first  is  associated  with  ilic  antenna  tun- 
ing ciiil  shdwn  ill  the  top  of  the  <et  he- 
hind  the  tnhes.  The  >i'iMnd  ni'i'l-ate- 
upon  the  o-cillatiir  coil,  which  appear- 
near  the  center  of  the  rear  \  lew  and 
serves  to  vary  the  inductance  of  the 
winding  in  the  oscillatory  circuit.  The 
oscillator  adjustment  control  is  con- 
necteil  with  a  varialile  air  cnndenser 
j<nned  in  parallel  with  the  plate  cnil  as 
previously  descrilied. 

The  condensers  in  the  radio  fre- 
quency circuits  appear  lielow  the  oscil- 
lator coil.  The  audio  frequency  coils 
and  condenser.s  are  mounted  under  the 
tube  compartment  and  in  the  bottom  of 
the  unit  heliind  the  resistance  unit 
assembly. 

The  power  apparatus  for  the  radio 
transmitter  is  shown  in  the  lower  right- 
liand  corner  of  Figure  i.  The  iiiotoi-- 
gonerator  consists  of  three  units 
mounted  on  a  fabricated  base:  a  suit- 
able motor,  a  IC.HO-volt,  l.Vfo-ampere 
generator,  and  a  li'i-volt,  oi)-ampere 
generator.  The  high  voltage  generator 
is  constructed  with  two  800-volt  arma- 
ture windings  and  employs  two  ciun- 
miitators.  Current  for  the  field  is  ob- 
tained front  the  low  voltage  unit  Mhidi 
is  self  excited. 

The  power  panel  is  of  the  cabinet 
type.  It  includes  a  suitable  motor 
starter  which  is  controlled  from  a  push- 
button station  on  the  panel  and  on  the 
operator's  desk,  field  rheostats  and  volt- 


(Continitcd  from  fagc  /.,vi 

meieiv  for  each  generator,  an  electro- 
magiietically  operated  switch  in  the 
plate  circuit  which  also  serves  as  a  cir- 
cuit breaker,  and  rotarv  snap  switches 
in  the  tilameiit  and  high  \oltage  field 
circuits.  .\o  li\e  metal  parts  are  ex- 
])oseil  on  the  panel  and.  as  further  ]iro- 
tection  to  the  operator,  a  door  switch  is 
])rovided  which  ]irevents  the  motor  fi-om 
being  started  until  the  door  of  the  cabi- 
net is  closed. 

'I'lie  i-adiii  receixer.  which  also  appears 
in  Figure  f.  consists  of  a  detector  and 
twii  stages  of  audio  frequency  amplifica- 
tidii  utilizing  tulies  similar  to  the  VT-1. 
Ciiiipled  radio  frequency  circuits  are 
employed  without  regeneration.  Suit- 
able jacks  are  [irovided  permitting  the 
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Over-all     frequency-response     characteristic     of     the 
500-watt    broadcasting    equipment. 

detector  to  be  used  alone  or  in  combina- 
tinii  with  one  or  both  of  the  amiililier 
stagi>  as  ii'quired.  Power  for  the  fila- 
ment and  plate  ( ircuits  is  obtained  from 
the  batteries  that  supply  the  speech 
input  eipiipnieiit. 

(»ii  accoinit  of  the  severe  transmissimi 
rci|iiiremeiits  imposed  upon  this  class 
of  apparatus,  the  performance  capabil- 
ities (if  the  iMpiipment.  especially  its 
f rei|iiency-traiismission  characteristic, 
will  priiliaiil\-  lie  of  c(.iisiderable  intei- 
c>t.  The  characteri-^tic  for  the  eipiip- 
ineiil  \\  hen  employing  the  earbdii  trans- 
mitler  is  shown  in  Figure  o.  Thi> 
cur\e  is  a  composite  based  u])dii  single 
fre(pieiicy  measurements  made  on  the 
individual  apparatus  units.  It  may  be 
considered  to  represent  the  relative 
magnitudes  at  the  various  frequencies 
of  the  effective  alternating  comiionciit 
ill  a  suitable  rectifier  circuit  coupled  to 
the  antenna  when  the  sound  ]iressiire 
impressed  upon  the  diaphragm  (if  the 
transmitter  is  maintained  constant.  In 
dihci-  \i(ii(ls.  if  the  effects  of  standing 
\iaM-  and  ntlier  purely  acoustical  ]ibc- 
iidiiieiia  are  eliminated,  and  if  a  pure 
tdiie  (if  cdiistant   inteiisit\'  but   \ariali|e 
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pitch  is  pi-ddiiced  in  the  stlldid.  this 
curve  represents  the  relative  intensity 
(if  the  sdiind  which  might  be  expected 
fnim  a  distortionless  receiving  device. 
Logarithmic  .scales  are  employed  for 
both  ordiuates  and  abscissae  since  there 
is  considerable  evidence  to  indicate  that 
the  response  of  the  ear  to  \ariatidns  in 
bdtli  intensity  and  pitch  follows  a  loga- 
rithmic law.  As  will  be  noted,  substan- 
tially uniform  transmission  efficiency  is 
indicated  except  at  the  extreme  ends  of 
pieiicy  range  where  some  >liglit 
■s  become  evident.  These  can 
('(1  (inly  by  careful  measure- 
we\er.  ami  it  is  doubtful  if 
■ct  upon  transmitted  music 
apparent  even  to  the  artistic- 
ally traiiieil  ear. 

The  general  considerations  iinoUcd 
in  the  design  of  a  system  tor  the  high 
ipiality  transmission  of  speech  and 
music  lia\e  been  mentioned  lirieflv,  and 
the  re(piirements  to  be  met  by  the  vari- 
ous apparatus  units  in  a  radio  lelephone 
liroa(lca>ting  eijuipment  have  been  dis- 
(■ll-^e(|  in  some  detail.  A  (cmiiicrcial 
•"iiio-\\att  transmitting  equipmcni  has 
iieeii  described  and  its  performam c  lap- 
abiliiies  illustrated.  It  has  been  >liowii 
that  apparatus  can  be  produced  com- 
meriially  \v\ui-\\  will  afford  transmission 
.■II  substantially  uniform  efficiency 
tliroiighdiit  the  entire  frequency  range 
commonly  employed  in  music. 

From  a  (piality  point  of  \iew.  at 
least,  therefore,  transmitting  e(|iiipment 
bir  liroadcasting  applications  may  be 
said  to  have  already  reached  an  ad- 
vaced  >tage  of  development.  A  stand- 
ard of  performance  has  been  attained 
which  It  is  not  believed  ].iresumptuous 
1(1  ilaini  is  an  artistic  as  well  as  a  tech- 
nical success.  The  next  few  years  will 
no  doubt  bring  forth  contributions  of 
great  \aliie — new  and  nuu'e  ctlicient 
tele]ih(ine  transmitters,  better  \acuum 
tubes,  more  .-table  circuits,  and  less  ex- 
peiisi\c  appai'atus — but  in  view  of  jires- 
eiil  attainnieiils.  radical  improvement 
in  the  (|uality  of  the  transmission  can 
hai'dly  be  expected.  If  further  imjirove- 
mcnt  in  (piality  is  desired  by  the  lis- 
tener, it  must  be  attained  elsewhere 
than  in  the  transmitting  e(iui]iment. 

"7'niiisiiiittiiiij  Eijiiipiiifiif  far  liiiilio 
'rclcjihniic  llrixiilciistiiii/"  is  Ihi'  niD.'if 
iiilirrslliii/  /iiirt  of  a  pdpcr  jircsriitci! 
hi/  Mr.  Xrl.,,11  hrforc  the  Insfitufr  of 
h'liilio  h'lii/iiicrrs. 


Blessed  is  lie  who  found  his  work;  let 
him  ask  no  other  blessedness.  He  has  a 
work,  a  life  ]iurpose:  he  has  t'onnd  it  and 
will   follow    it.— taWv/,-- 
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largely  to  the  intelligent  interest  :ui(l 
cooperation  of  the  paper  industry.  In- 
vestigations of  the  fundamentals  of  the 
groundwood  process  have  been  com- 
pleted and  similar  studies  of  the  chem- 
ical processes  and  of  bleaching  are 
being  prosecuted.  Because  of  the  deple- 
tion of  spruce  and  of  the  relatively  few 
additional  woods  used  at  present  to  fur- 
nish most  of  our  supplies,  the  effort 
now  is  to  develoj)  processes  for  making 
newsprint  and  liook  paper  from  so- 
called  inferior  species  and  from  other 
vegetable  fibers.  A  satisfactory  book 
pai>er  has  been  made  from  ailanthus.  a 
tree  which  has  become  a  pest  in  certain 
parts  of  the  country  because  of  its  heavy 
seeding  qualities  and  rapid  growth  and 
because  of  the  lack  of  commercial  uses 
for  its  wood.  This  trt'C  reaches  pulp- 
wood  size  in  from  10  to  In  years,  and  a.s 
compared  witli  aspen  it  yields  consider- 
ably more  pulp  per  cord  and  has  a  trifle 
longer  fiber. 

An  improved  process  for  using  aspen 
has  been  investigated.  Heretofore,  be- 
cause of  the  shortness  of  the  aspen  fiber, 
it  has  been  necessary  to  mix  long- 
fibered  coniferous  stock  with  it  to  pro- 
duce book  paper  of  good  strength  and 
quality.  By  means  of  the  new  process 
100  per  cent  aspen  may  bi'  used,  thus 
relieving  a  part  of  the  drain  on  spruce, 
hemlock,  and  other  conifers. 

Another  process  offers  even  greater 
relief  to  the  spruce  stands  in  that  it 
aims  to  utilize  hardwoods  for  the  pro- 
duction of  newsprint.  By  this  process 
nine-tenths  of  a  cord  of  black  gum  has 
been  made  to  yield  a  ton  of  pulp, 
whereas  1.2  cords  of  spruce  are  recpiired 
to  produce  the  same  amount  of  spruce 
groundwood.  Similar  satisfactory  re- 
sults have  been  otjtained  with  tupelo 
gum  and  the  high  quality  of  the  pulp 
gives  promise  that  such  broadleaf  woods 
as  birch,  beech,  maple,  aspen,  and  Cot- 
tonwood may  also  be  used  to  produce 
newsprint.  The  development  of  this 
project  is  important  both  as  it  aft'ects 
the  spnice  situation  and  as  it  affects  the 
hardwood  forests  of  the  South. 

More  than  4  billion  board  feet  of 
lumber,  or  about  one-si.xth  of  the  total 
annual  cut,  are  used  for  boxes  and 
crates  for  shipi)ing  purposes.  A  con- 
siderable part  (if  tliis  lumber  is  wasted 
through  the  use  nt  ext'css  lumber  in 
containers,  and  in  addition  to  the  loss 
from  this  cause  millions  of  dollars  more 
are  lost  every  year  through  loss  or 
damage  of  the  goods  shipped  in  defec- 
tive containers  and  through  extra 
freight   jtaid   (in   the  extra  lumber.     To 


assist  shippers  in  iiiipniviug  the  design 
(if  containers  so  as  to  obtain  adequate 
strength  with  a  mininuim  of  lumber  the 
Forest  Products  Laboratory  operates  a 
well  equipped  section  of  container  in- 
vestigations. Besides  a  complement  of 
machines  for  compression  tests  on  the 
ends,  sides,  and  along  diagonal  axes  of 
boxes,  this  section  operates  two  box 
tumbling  drums  and  a  vibration  ma- 
chine which  were  designed  especially  fin- 
box  testing  purposes  bv  means  (if  the 
staff. 

The  larger  drum  has  a  diameter  of  14 
feet,  the  interior  surface  being  hex- 
agonal. In  testing  boxes  the  drum  is 
rotated  at  the  rate  of  one  revolution  per 
minute  so  that  a  box  under  test  in  the 
drum  jolts  against  the  six  faces  in  suc- 
cession and  against  an  arrangement  of 
hatlles  and  projections.  Boxes  u\>  tn  4 
feet  in  dimension  and  a  half  ton  in 
weight  receive  in  this  machine  in  a  few 
minutes  practically  the  same  punish- 
ment that  they  would  tindergo  in  a 
thousand-mile  journey.  The  smaller 
drum,  really  tlie  predecessor  of  the 
larger  one.  lias  a  diameter  of  7  feet  and 
is  used  for  tests  on  small  wooden  boxes 
and  fiber  containers.  The  vibration  ma- 
chine consists  of  a  platform  whicli 
weaves  back  and  forth  and  siilijects 
boxes  fastened  t"  it  to  a  strain  similar 
to  that  received  in  a  freight  ear  in 
transit. 

A  tyjiical  case  in  which  the  laboratdvy 
redesigned  a  container  to  the  advantage 
of  the  shipper  and  to  the  cause  nf  tini- 
l>er  conservation  involved  a  crate  for 
shijiping  steel  jnilleys.  As  compared 
with  the  crate  used  by  the  pulley  manu- 
facturer the  scientifically  made  crate  re- 
quired 13.5  per  cent  less  lumber  in  its 
construction  and  one-third  less  steel 
stra]iping.  It  weighed  5  per  cent  less, 
recjuired  a  trifle  less  ship])ing  space,  and 
withstood  100  drops  in  the  box  testing 
drum  without  failure.  The  manufac- 
turer's crate  broke  ojH'ii  with  the  first 
crash  in  tlie  drum. 

Fundamental  data  in  the  structure  of 
wood  as  revealed  by  the  microscojie 
serv(>  as  the  basis  for  the  identification 
of  Wdod  liy  examination  of  the  wood  it- 
self rather  than  by  an  examinatidii  of 
the  l)otanical  characteristics  of  the  tree. 
A  microscopic  study  of  wood  also  hel]is 
in  explaining  some  of  the  phenomena 
related  to  the  properties  of  wddd. 
Studies  are  now  being  made  on  the 
cause  of  variation  in  shrinkage,  on 
brashness.  and  on  tlie  response  of  the 
wood  of  living  pine  trees  to  tapping  for 
turpentine.  Authentic  specimens  of 
most  of  the  trees  native  to  this  country 
and  of  numerous  foreign  species  have 
been  collected  and  microscopic  slides 
and  photomicrographs  made  showing 
radial,  transverse,  and  tangential  sec- 
tions.    These  liave  been  analvzed  and  a 


key  worked  out  by  which  it  is  possible  to 
distinguish  most  of  tlie  commercial 
species  by  structure  alone.  In  addition 
to  routine  identifications  of  wood  speci- 
mens for  fellow  members  of  the  staff, 
many  wood  samples  submitted  by  pri- 
vate concerns  and  individuals  come  to 
this  office  for  identification.  In  the 
capacity  of  wood  technologist  the  lab- 
(iratory  has  acted  as  arbiter  in  a  num- 
lier   of   cases    in    which    the   species   of 

w 1  has  been  disputed  by  purchasers 

(if  lumber,  sawdust,  manufactured  ar- 
ticles, and  other  forms  of  wood. 

One  way  in  which  the  laboratory 
makes  its  findings  available  to  the  wood- 
using  industries  is  by  means  of  short 
intensive  courses  of  study  in  kiln  dry- 
ing, wood  properties  and  uses,  boxing 
and  crating,  and  the  gluing  of  wood. 
The  courses  are  offered  by  the  laboratory 
several  times  a  year  under  the  instruc- 
tion of  members  of  the  staff,  and  they 
have  been  attended  by  representatives 
from  a  wide  range  of  indu.stries. 

In  the  future  the  work  of  the  Forest 
Products  Laboratory  should  be  greatly 
stimulated  by  the  increasing  shortage 
of  timber,  and  it  is  well  equipped  to 
play  an  increasingly  active  part  in  tim- 
ber conservation  affairs.  Thus  far  in 
its  history  there  has  been  little  if  any 
a])parent  feeling  that  its  activities  are 
in  the  nature  of  "government  inter- 
ference in  business."  and  the  laboratory 
expects  to  retain  the  good  will  of  indus- 
try. It  is  already  too  late  to  assure  the 
generation  of  fifty  years  hence  an  ade- 
(|iuite  supply  of  wood,  even  on  the  basis 
of  intensive  reforestation  started  now. 
if  we  contmue  present  slack  methods  of 
utilizati(m.  It  is  expected  that  as  the 
coming  timber  famine  is  felt  more  gen- 
erally, utilizati(jn  refinements  practiced 
now  only  by  progressive  minorities  or 
neglected  entirely  will  be  put  to  use  and 
that  the  wood  utilization  research  man 
will  offer  his  results  in  a  scaler's  market. 


Moving  a  Live  Transmission  Line 

An  Ohio  public  service  company  re- 
cently succeeded  in  digging  up  and  re- 
setting in  a  new  location  the  poles  of  a 
transmission  line,  without  interrupting 
the  load.  While  the  poles  were  being 
moved,  the  lines  were  carrying  a  lighting 
load  at   13,000  volts. 

The  line  parallels  a  state  highway,  and 
preparation  for  widening  the  road  neces- 
sitated the  moving  of  the  transmission 
line  ten  feet.  The  line  is  six  miles  long 
and  is  supported  by  about  160  poles. 
Each  pole  was  gently  picked  up  by  a 
crane  and  lowered  into  a  freshly  dug 
hole  very  carefully.  The  crane  was 
mounted  on  a  motor  truck  and  traveled 
up  the  line,  transferring  the  160  poles 
in  a  single  day.  No  accident  was  en- 
countered or  disturbance  in  load  condi- 
tions noted  at  the  power  house. 
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BETTER  LIGHTING  NEEDED  IN  INDUSTRIAL 
PLANTS. 

In  a  paper  read  before  the  Illuminating  Engineering 
Society,  February,  1920,  entitled,  "A  Survey  of  Industrial 
Lighting  in  Fifteen  States,"  R.  O.  Eastman  submitted 
some  very  interesting  data  regarding  the  lighting  condi- 
tions in  industrial  institutions.  The  survey  comprises  some 
446  institutions,  in  which  lighting  was  considered  by  55. 4^;! 
as  being  vitally  important,  and  by  31.6';  as  being  mod- 
erately important,  and  by  1.3%  as  being  of  little  im- 
portance. Practically  58'r  considered  that  lighting  was 
as  important  as  power  in  the  operation  of  the  plant,  and 
a  small  proportion  would  give  more  attention  to  lighting 
than  to  anything  else. 

In  considering  the  present  condition  of  lighting  as 
found  in  the  various  plants,  only  9' r  ranked  as  excellent, 
about  '  J  ranked  as  good,  29%  fair,  IS.S'"-  poor,  3.5%  very 
poor,  and  7.8%  partly  good  and  partly  poor.  It  was  found 
that  the  lighting  in  the  offices  was  far  superior  to  that  in 
the  shops;  W^'v  being  excellent,  36%  good,  31%  fair,  and 
only  13%i  poor  and  none  very  poor. 

On  consulting  the  executives  regarding  what  factors 
were  most  important  in  considering  lighting,  the  following 
facts  were  revealed:  Increase  of  production  79.4%,  de- 
crease of  spoilage  71.1%,  prevention  of  accidents  59.5%, 
improvement  of  good  discipline  51.2%,  and  improvement  of 
hygienic  conditions  41.4%.  Manufacturers  who  have  good 
lighting  appreciated  its  value  largely  from  the  standpoint 
of  its  stimulating  effect  upon  output. 

There  is  no  question  that  any  intelligent  man  who 
carefully  considers  the  necessity  for  good  lighting  in  an 
industrial  plant,  will  agree  that  it  is  impossible  for  a  per- 
son to  do  as  good  work,  either  in  quality  or  quantity,  in 
poor  light  as  in  good  light,  but  yet  the  result  of  a  careful 
analysis  discloses  the  fact  that  only  about  40';.  of  indus- 
trial plants  are  furnishing  good  light  to  their  workers  and 
60''p  are  operating  under  poor  lighting.  It  is  hard  to 
understand  why  such  a  proportion  of  concerns  can  be  satis- 
fied with  a  condition  which  is  universally  admitted  to  be  a 
curtailer  of  efficiency  and  a  prolific  causer  of  accidents. 
The  principal  cause  of  this  condition  is  that  those  in  charge 
of  such  establishments  have  not  given  the  attention  to 
lighting  that  it  demands.  They  do  not  know  what  consti- 
tutes good  lighting,  and  in  their  absorbing  interest  of 
other  factors  of  production  have   overlooked  a  vital  one. 

Every  safety  official  should  deeply  interest  himself  in 
the  lighting  of  his  plant  and  insist  upon  good  lighting  as 
much  as  good  goggles,  good  guards  and  other  necessary 
accident  prevention  equipment.  Every  production  manageh 
should  insist  upon  good  lighting  because  the  efficiency  of 
the  working  force  is  increased  by  the  condition  of  the  light- 
ing furnished.  The  plant  physician  should  examine  the 
lighting,  for  eye  strain  and  eye  fatigue  are  directly  affected 
by  poor  lighting,  as  is  the  hygienic  condition.  Well  lighted 
plants  are  invariably  cleaner  than  poor  lighted  places. 
Plants  equipped  with  Factrolite  Glass  in  all  windows  are 
well  lighted. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "  Factrol  ited." 

MISSISSIPPI     WIRE    GLASS     CO^ 

220  Fifth  Avenue, 

St.  LoniB.  New  York.  Chicago. 
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THESE  machines  offer  a  very  compact 
and  efficient  production  unit.  The 
motor  is  completely  enclosed  in  a  compart- 
ment in  the  base  which  protects  it  from 
oil,  chips,  dirt,  etc.,  and  in  addition  saves 
valuable  floor  space.  Ample  provision  is 
made  for  ventilation  as  louvres  set  in  the 
sides  of  the  compartment  assure  a  constant 
circulation  of  air. 

The  design  of  the  motor  base  affords  a 
ready  means  of  removing  the  motor  when- 
ever desired  by  merely  sliding  it  out  in  its 
adjustable  ways. 

Brown  86  Sharpe  "Motor-in-the-Base" 
Milling  Machines  are  a  machine  tool 
development  you  should  know  about. 
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COLLEGE  NOTES 

I  Ci>nliiiUi-d  jr,nn  pciyc  l/Ji 
Dr.  Wilson  L.  Miser,  associate  profes- 
sor of  Mathematics,  has  been  aiipointed 
Professor  of  Mathematics  at  Vanderbilt 
University,  Xashville,  Tennessee.  He  will 
take  up  his  new  duties  in  the  fall.  The 
many  friends  Dr.  Miser  has  made  in  the 
six  years  he  has  been  at  Armour  will  be 
sorry  to   see  him   go. 


THE  JUNIOR  FORMAL 

The  annual  .Junior  Prom  was  iield  at 
the  Belden-Stratford  Hotel  on  .May  8,  the 
evening  preceding  Circus  day.  .More  than 
one  hundred  couples  found  in  the  music 
of  Hanlt  Harris,  a  member  of  the  .Junior 
Class,  the  floor,  and  the  novel  iirograms 
the  correct  proportions  of  the  proper  in- 
gredients for  a  jterfect  evening.  'lue 
grand  march,  which  formed  in  two  wings 
of  the  ballroom,  was  led  by  A.  .1.  Dan- 
ziger.  president  of  the  Junior  Class  and 
D.  B.  Davidson,  chairman  of  the  social 
committee,  with  their  fair  partners.  The 
fortune  which  smiled  upon  the  .luniors 
was  due  largely  to  the  efforts  of  the  ener- 
getic social  chairman  and  his  committee. 


Mr.  C.  .T.  Hoague.  manager  of  the  West 
Coast  Forest  Products  Bureau,  gave  an 
illustrated  lecture  on  ■'Logging  and  Lnm- 
tiering  ill  the  Pacific  Xorthwest  and 
.hipan"  (in   Kfluuary  27. 


On  .Maii-h  (!  we  siient  a  delightful  hour 
with  Colonel  Philip  A.  Moore  and  "Trail 
Riding  in  the  Rockies."  The  lecture  was 
illustrated  with  slides  and  motion  pic- 
tures. 


On  Friday.  March  I.'!,  Mr.  E.  L.  Ues 
.lardins  jiresented  "The  Story  of  Conti- 
nental .Motors"  in  motion  pictures.  The 
steps  in  the  manufacture  and  operation 
of  the  famous  Red  Seal  motor  were  de- 
picted in  a  progressive  trip  through  the 
factory  of  the  Continental  Motors  Com- 
pany. Locally,  the  film  was  of  especial 
pertinence,  for  the  first  Continental  motor 
was  built  in  the  laboratories  of  the  Ar- 
mour Institute  of  Technology  in  1902  by 
Mr.  R.  W.  .ludson.  now  president  of  the 
com]iany. 


SCHOLASTIC  STANDINGS 

The  following  statistics,  compiled  by 
the  Oflice  of  the  Dean,  give  the  scholastic 
standings  of  the  members  of  the  Fresh- 
man, Sojihomore,  .Junior,  and  Senior 
Classes  of  the  College  of  Engineering 
and  Architecture  who  were  in  attendance 
during  the  first  semester  of  the  college 
year  19l'4-li)2."i.  In  this  computation  the 
grades  in  Physical  Training  were  omitted. 


A  ciedit  iCr. ).  eithei'  for  work  at  the 
.\rmour  Institute  of  Technology,  or  for 
work  elsewhere  was  considered  eipiiva- 
lent   to  a  grade  of    "B." 

The  average  of  the  entire  college  body, 
a   total  of  (itii;  students,  is  85.7  per  cent. 

The  averages  of  the  various  organiza- 
tions are  as  follows: 

The  Senior   Class SS.O 

The  .Junior  Class S7.."i 

The  Sophomore    Class 8.5.4 

The  Freshman    Class S'.'.d 

The  student  with  the  highest  average 
in  the  Senior  Class  is  .Mi'.  Milton  F.  .^dair. 
His  average  is  95.0. 

The  student  with  the  highest  average 
in  the  .Junior  Class  is  Jlr.  Arthur  S.  Han- 
sen.    His  average  is  9fi.5. 

The  student  with  the  highest  average 
in  the  Sojihomore  Class  is  .Mr.  I.  B. 
Lehman.     His  average  is  95.-1. 

The  students  with  the  highest  average 
in  the  F'reshman  Class  are  .Mr.  L.  .1. 
Anderson  and  Mr.  E.  C.  Bacot.  The  aver- 
age of  each  is  95.9. 

Mechanical  Engineering  Department  ., si;,:; 
Electrical    Engineering    Department .  ..S5.!i 

Civil   Engineering  Department ,S4.1 

Chemical  Engineering  Department ..  .87. i; 
Fire    Protection    Engineering    Depait- 

nient   sit. 2 

.Vrchitectuial  De|iartment    84.7 

Tut-;  Hii.N(iK.\RV  Fr.vtkh.nitiks 

Tan   Beta   Pi 91. !i 

Eta   Ka|ipa   Xii lio.t; 

Scarab    85. 2 

Phi    L;iiiilida    I'psilon 91.2 

Salamander 91.4 

Clii    K|isiloii 89.9 

Pi  Tail   Sigma 90.9 

S'H  I.\I.    FK-MEIJ.NiriKS 

Phi   Kappa    Sigma 8i;.0 

Delt  a  Tan  Delta 8i;.4 

Theta  Xi 84.8 

Sigma  Kii|i|ia  Delta 87. :i 

Phi    Pi    Phi 8(;.5 

Triangle     87.:; 

Sigma  Alpha  .Mu SC.C 

Rho  Delta  Rho 87.0 

Beta    Psi    87.2 


POETRY  AND  SLIDE  RULES 


iConlinucd  fr 


faijc   I II  ' 


Cubs 


Sphinx    .. 
The    Tnis 


.87.1 


The  average  of  all  students  belonging 
to  the  Phi  Kappa  Sigma.  Delta  Tan  Delta, 
Theta  Xi,  Sigma  I'Cappa  Delta,  Phi  Pi  Phi. 
Triangle,  and  Beta  Psi  fraternities  (fra- 
ternities that  rent  or  own  their  own  cha]i- 
ter  houses)   is  Sfi.2. 

The    average   of   all    other    students    is 

In    the    comiiutation    of    averages     the 
following  numerical  values  were  given  to 
the  letter  grades: 
A    97.5 


911.(1 


Registration  Second  Semester   1924-192  5 

Senior.;        .luniors  Soiihoiuores  Freshmen   Specials 


^lechanicals    :i'i 

Electricals    :!2 

Civils   i:; 

Chemicals 21 

Fire  Protects    20 

Architects    15 


Total 


134 


Total 
i:iO 


101 

094 


or.  let  us  say,  that  the  mysteries  of  dif- 
ferentiation were  revealed  in  sonnets, 
free  verse,  or  even  music.  Who  will  say 
that  such  a  thing  cannot  be  done?  And 
who  will  say  that  this  dual  instruction 
will  not  be  of  benefit  in  the  case  of  both 
subjects?  An  approach  to  this  plan  is 
made  at  present  in  the  courses  in  English 
composition.  Undoubtedly,  writing  im- 
proves the  student's  knowledge  of  the 
technical  subject  which  he  may  be  dis- 
cussing. On  the  other  hand,  extensive 
and  orderly  knowledge  of  the  subject  im- 
proves his  composition — for  coherent 
writing  must  be  a  succession  of  related 
thoughts.  Similar  mutual  benefit  may  be 
expected  from  an  extension  of  this  idea 
to  other  courses  which  are  or  which 
might  be  included  within  the  curriculum. 


THE  MONEY  VALUE  OF  EDUCATION 

As  engineers,  we  are  repeatedly  told 
that  service  to  mankind  is  the  only  am- 
bition in  life  to  which  we  may  lay  claim 
without  blushing.  Nevertheless,  it  is  re- 
assuring to  the  mercenary  side  of  our 
nature — and,  in  the  interest  of  truth,  the 
a|)|ireciation  of  money  still  exists  to  a 
marked  degree — to  reflect  that,  as  a 
dividend-paying  investment,  an  education 
ranks  high.  The  actual  cash  value  of 
secondary  and  higher  education  is  re- 
vealed in  a  set  of  statistics  recently  is- 
sued by  Dean  Everett  W.  J^ord  of  the 
College  of  Business  Administration.  Bos- 
ton  I'niversity.     These  facts  are  shown: 

"The  iintrainrfl  man  goes  to  work  as  a 
boy  of  14  and  reaches  his  maximum  in- 
come at  30,  on  the  average  of  less  than 
$1200  a  year.  Since  his  income  is  largely 
dependent  upon  physical  strength  and 
manual  dexterity,  it  falls  off  at  50  or  ear- 
lier, to  a  point  below  the  level  of  self 
support.  More  than  60  out  of  every  100 
untrained  workers  are  dependent  upon 
others  for  support  at  the  age  of  60. 

"The  total  earnings  from  14  to  60  are 
about  $45,000.  .\ot  more  than  .$2000  is 
earned  in  the  four  years  that  would  have 
given  him  a  high  school  education. 

"The  liigh  school  (itrirlu'iti'  goes  to  work 
at  IS,  passes  the  maximum  earnings  of 
the  untrained  man  within  seven  years, 
rises  steadily  to  his  own  maximum  of 
approximately  $2200  at  40,  and  continues 
at  that  level  for  the  remainder  of  his 
active  life. 

"His  total  earnings  from  IS  to  60  are 
about  $78,000.  The  $33,000  more  than 
that  earned  by  the  untrained  man  repre- 
sents the  cash  \'alue  of  a  four-year  high 
school  course. 

"The  coUcfic  or  t(vhiiical  srhool  (/riiilu- 
iitr  begins  his  permanent  earnings  at  22, 
although  a  considerable  amount  may  be 
earned  during  the  college  course.  By  the 
time  he  is  2S,  his  income  equals  that  of 
the  high  school  graduate  at  40,  and  it 
continues  steadily  to  rise,  practically 
without  a  break. 

"Since  his  income  is  dependent  upon 
his  mental  ability  and  tiaining  constantly 
improved  by  practice,  it  increases  instead 
of  diminishes  with  the  years.  The  aver- 
age of  $6000  at  60  is  often  surpassed. 

""His  total  earnings  frotii  22  to  60  (not 
including  anything  earned  during  the 
college  periodi  ai"e  $150,000.  The  $72,000 
more  than  that  earned  by  the  high  school 
graduate  represents  the  cash  value  of 
college  and  technical  training." 
(Coiitiinn-d  on  /'dj/c   7,i6* 
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But  the  whole  team 
doesn't  play  first  base 

To  suppose  that  a  baseball  nine  will  all  cover 
just  one  position  is  as  I'ar  from  the  truth  as  to 
think  that  everyone  in  the  electrical  industry- 
is  an  engineer. 

This  field  will  always  need  trained  engi- 
neers. But  with  its  great  manufacturing,  con- 
struction and  commercial  activities,  the 
industry  must  have  non-technical  men  too. 

Since  the  industry  is  manned  bj^  many 
types,  the  result  of  your  wo-'k  will  depend  a 
good  deal  on  the  success  with  which  you 
team  up.  The  (jualities  that  win  are  not  only 
efficiency  attained  by  the  light  of  a  study 
lamp,  but  that  all-pull-together  spirit  of  the 
athletic  field. 

This  ]5oint  of  view  may  be  useful  to  the 
man  who  has  wondered  whether  camjjus  ac- 
tivities, with  all  their  striving  and  srcrii  test- 
ing, their  setbacks  and  their  triumphs,  have 
any  counter) lart  in  after  life. 

tern  Ekcti 

Since  1S69  makers  and  dhtributors  of  dtctrical  equipment 
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THE  NEW 
HOLY  TRINITY  CHURCH 

n'oiiliinird  from  /^a,/,-   /  ,\V  i 

of  a  {lart  of  the  front  wall  to  crcai.' 
space  for  offices  and  a  ri'(c])tion  i-o(ini. 
Theuseof  hangino;  rods  from  lln' t  inissos 
as  a  moans  of  sii])])(irt  for  the  lialronv 
was  not  allouiMl  \,y  tlic  ai-cliitoct. 

'I'he  section  of  tile  liaK-ony  lietwcen 
the  towel-s  is  ]i|-(ijeete(l  out  to  (n\er  the 
|>hitforni  of  the  entrance  staii-uay.  It 
is  held  In-  a  steel  frame  system  of 
I-heains.  spanninjr  between  the  steel, 
stone-encased  columns  at  tiie  front  of 
the  ]ilatfoi-m  and  lietW(>en  the  eoliiiiins 
and  a  coiicreie  girder  at  the  rear. 

All  tio(ir  construction  is  df  the  rihlu^d- 
slah  ty]»'.  The  girders  are  of  I'i'inroreed 
concrete  with  the  excejitioii  (if  tile  two 
gii-ders  su|i|i(irling  the  cdlumns  carr\- 
ing  the  lial((]ny  and  a  third  girder  for 
which   steel   \\as   used  to  sa\e  necessar\ 

The  ualls  are  of  hrick  with  Sdiiic 
st(pne  M'tieei-ing.  and  are  carried  to  the 
grade  line  where  the  conci'ete  wall 
starts.  Since  the  basement  floor  is  !i 
feet  helow  grade,  the  foundations  are 
carriiMl  as  deeji  as  l'.;  iVet  in  inches 
helou  ground  level.  The  towers  are 
carried  to  a  height  of  ](il  feet  above 
grade  and  carry  at  the  to]i  small  domes. 
16  feet  in  diameter.  The  diuues  are  to 
be  covered  \villi  cojiper  tile — the  same  as 
the  ro(d'.  A  large  illuminated  ci-oss  is 
to  he  placed  at  the  to]i  of  tile  lai-ge  cen- 
tral do 

The  work  will  be  let  to  a  general 
contractoi'  and  construction  will  start  in 
the  Ileal-  future.  The  estimated  cost 
of  the  luiililiug  Is  placed  at  a  (piarter 
of  a  million  dollars.  The  greater  pai-t 
id'  the  expense  will  lie  co\c|-ed  h\  a 
liuilding  fiinil  which  the  church  now 
has.  and  by  siihscriplions  nf  its 
members. 


THE  MONEY  VALUE  OF  EDUCATION 

I  CoiiliiiMcd  from  fnt/c  ;>/i 

These  figures  may  serve  to  hush  the 
fears  of  the  pessimistic  senior,  to  whom 
a  wage  will  soon  be  a  very  imjiortant 
reality.  .More  significant  is  the  possible 
effect  u|)on  the  high  school  graduate  who 
might  be  attracted  away  from  college  by 
a  seemingly  lucrative  position  in  business 
or  industry.  While  the  high  school  gradu- 
ate possesses  an  enormous  advantage 
over  the  untrained  man.  this  gain  is 
totally  eclipsed  by  the  cash  value  of 
college  training. 

Dean  Lord's  statistics  invest  the  col- 
lege senior  w-ith  a  new  importance.  Soci- 
ety expects  to  reap  profits  from  the  in- 
vestment it  has  made  in  higher  education. 
The  colleges  and  universities  of  the  na- 
tion may  well  bring  closer  scrutiny  than 
ever  before  upon  the  finished  luoduct. 


Tlir  quoted  miittrr  ahnrr  lia.\  hrni  ah- 
strartrd  from  a  bitlh'tin.  "InrquaUtii  .s  in 
Ediiratirjiial  Opportunities  in  Illinois." 
issued  till  thr  Supfrintfndrnt  of  J'lititiv 
Instruction. 


ENGINEERING  NEWS 

I  CoutiuHcd  from  ptuic  1 1;  > 

Fuel  Flowmeter   Works    on    Intermittent 
Weighing  Principle 

A  machine  for  determining  the  rate  of 
How  of  gasoline  or  other  liquids,  in 
pounds  tier  hour,  has  been  designed  by 
Professor  Daniel  Roesch  of  Armour  In- 
stitute of  Technology  and  is  being  built 
by  the  Gaertner  Scientific  t'orjioration  of 
Chicago.  This  machine  does  away  with 
the  well  known  difficulties  of  viscosity 
changes  jiresent  in  volumetric  flowmeters. 
This  machine  is  described  in  a  recent 
number  of  .\utoniotire  Industries. 

The  weighing  mechanism  includes  a 
sensitive  beam  scale  mounted  on  knife 
edges.  On  the  right  arm  of  this  scale  is 
hung  a  glass  container,  -n-hich  supplies 
gasoline  to  the  machine  to  be  tested.  On 
the  left  arm  of  the  beam  scales  is  hung  a 
counterweight.  The  glass  container  is 
intermittently  supplied  w-ith  fuel  from 
the  copper  reservoir  on  the  top  of  the 
machine.  The  reservoir  has  two  compart- 
ments, so  that  two  kinds  of  fuel  are  avail- 
able by  manipulation  of  the  proper  stop- 
cocks. The  glass  container  is  automatic- 
ally held  at  nearly  an  even  balance  by  a 
solenoid-operated  valve  which  intermit- 
tently supplies  fuel  from  the  main 
reservoir. 


With  the  master  control  switch  thrown 
to  the  right,  this  intermittent  feed  to  the 
glass  container  will  continue  as  long  as 
the  engine  uses  fuel.  Tests  can  be 
started  at  any  time  the  valve  is  not  sup- 
plying fuel  to  the  glass  container,  that  is, 
when  the  side  of  the  latter  is  heavy. 
The  test  is  started  by  throwing  the 
master  switch  to  the  left.  As  the  glass 
container  becomes  lighter  it  will  rise  to 
an  even  balance  with  the  counterweight 
and  close  the  mercury  contact  near  the 
lower  part  of  the  center  post  of  the  beam 
scale.  This  is  a  double  insulated  contact, 
made  with  a  platinum  point  in  mercury, 
and  is  arranged  so  that  it  can  be  oil 
sealed  when  highly  volatile  fuels  are 
used.  This  contact  carries  the  primary 
current  of  a  relay,  about  one-tenth  am- 
liere.  The  secondar.v  of  the  relay  starts 
the  stoi)  watch. 

At  any  time  after  the  watch  is  started 
and  before  the  end  of  the  run.  the  de- 
sired Weight  is  added  to  the  pan  under 
the  glass  container.  This  makes  the 
right  side  of  the  beam  go  down  and  it 
remains  down  till  the  weight  of  fuel  equal 
to  the  selected  test  weight  is  used  by  the 
engine.  A  second  rising  of  the  glass 
container  again  operates  the  platinum- 
mercury  contact  and  stops  the  watch. 
This  records  the  time  necessary  to  use 
the  selected  weight  of  fuel.  The  revolu- 
tion counter  on  the  dynamometer  is  auto- 
matically engaged  during  the  fuel  test 
run.  The  readiness  to  test  feature  is  a 
great  convenience  for  the  operator  since 
the  machine  is  automatically  held  ready 
for  a  test  run. 

Three  of  the  machines  have  been  in  use 
in  the  Automotive  Laboratories  of  Ar- 
mour Institute  of  Technology  for  a  num- 
ber of  years,  and  the  Yellow  Sleeve  Valve 
Engine  Works  have  two  of  the  machines 
in   their   East    lloline   testing  laboratory. 


$7,000,000  Worth  of  Whistling 

Prof.  Arthur  L.  Foley  of  the  Univer- 
sity of  Indiana  has  calculated  that  2,434,- 
021)  tons  of  coal,  costing  $7,302,078,  are 
consumed  annually  in  the  United  States 
in  generating  steam  to  blow  locomotive 
whistles.  He  maintains  that  two-thirds 
of  this  coal  could  be  saved  by  higher- 
pitched  whistles  placed  further  forward 
on  the  steam  locomotive. 


Talents  are  best  nurtured  in  solitude: 
character  is  best  formed  in  the  stormy 
billows  of  the  world. — Goclhc. 
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Tech  Pharmacy 

Southwest  Cor.  33rd  and  State  Sts. 


Co//e(re  Supplies 

Stationery 

Sporting  Goods 

Eastman  Kodaks  and  Films 

Fresh  Bulk  Candies 
Ice  Cf  'earn — Sundaes — Sodas 

Tobacco        Cigars        Cigarettes 


I 


r 


sr^^WJM^P^^, 


Rolling  Steel  Doors 

For  durable  service 

Wilson  Rolling  Steel  Doors  installed  twenty 
years  ago  are  still  giving  excellent  service. 

By  rolling  overhead  and  out  of  the  way.  they 
save  valuable  floor  space  in  Warehouses,  Piers, 
Railroad  and  Industrial  Buildings.  They  also 
offer  maximum  fire  resistance  and  discourage 
theft.  Easily  operated  by  hand,  gearing  or  motor. 

Send  /or  72  f>age  descriptive  catalog  No.  28 

The  J.  G.  Wilson  Corporation 

Est,,hli,h,-J  lfi;6 

1 1  East  36th  Street,  New  York  City 


Where  dependability 
is  vital 

IN  connection  with  a  new 
pumping  station  at  Mil- 
waukee,Wisconsin,  additional 
feeder  mains  were  required.  It 
was  necessary  that  one  of  these 
should  carry  an  unusually  large 
proportion  of  the  water  supply, 
and  54-inch  pipe  was  decided 
upon.  Although  pipe  of  mate- 
rial other  than  cast  iron  had  a 
lower  first  cost,  Cast  Iron  Pipe 
was  chosen  because  the  possi- 
bility of  interruption  to  service 
had  to  be  reduced  to  a  minimum. 

The  photograph  above 
shows  a  section  of  pipe  being 
lowered  into  the  ditch  in  the 
process  of  laying  it. 

The  Cast  Iron  Pipe  Publicity  Bureau 

Peoples  Gas  Bldg.,  Chicajjo 


CAST  IRON  PIPE 
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Quality — Service 


Black  and  Galvanized 

RUST-RESISTING 


TIN  AND  TERNE  PLATES 

ufacture  SHEET  AND  TIN  MILL  PRODUCTS  fo 


posi 


r.hSte 


.  and 


Open  H 

Kt-ystoneCopper  Steel  rusl-resistirti 

Sheets,    ApoMo    Galvanized  sheets 

Formed  RoofinS  and  Siding  Products 

?4 Culvert  and  Flume  Stock,  Sh 

JSpecial  Purposes,  Roo6n([  Tin  Plates 

W  Bright  Tin  Plate.   Black  Plate,   Etc 


for 


AMERICAN  SHEET  AND  TIN  PUTE  COMPANY.  Prick  Bide..  PitUburzh,  Pa. 

EjCDicnsincerslwulJ  have  our  hontletilcscrihnisKeysloNfCotiDir  Steel. 


Rust-resistance 


CHARLKS  W.  HILLS  CHARLES  \V.  HILLS,  Jk. 


CHARLES  W.  HILLS 

PATENT,    TRADE   MARK, 

COPYRIGHT  AND 

CORPORATION 

LAW 

1  52.^-.^6  iVIoNADNocK  Building 
CHICAGO 


Ctihle  Address 
Htllsford^   Chicago 


Telephone 
Harrison  ^06 


FRATERNITIES 

iCciiliiitiril   ir,nii   /-ii,/,-   /  /( 


TRIANGLE 

It  is  with  real  i)lea.sure  that  Triangle 
is  able  to  announce  the  purchase  of  their 
jjresent  home  at  3222  South  ilichigan 
Boulevard.  This  comfortable  residence 
has  been  our  lented  home  for  the  past 
year  and  now  becomes  our  property.  We 
feel  that  the  iiurchase  of  our  own  home 
in  less  than  three  years  since  our  estab- 
lishment as  a  local  fraternity  is  a  record 
of  which  we  may  well  be  proud. 

There  is  nothing  quite  as  satisfying  as 
the  unhurried  enjoyment  of  a  niulli- 
course  dinner,  well  garnished  with  the 
chatter  of  some  enthusiastic  alumnus 
about  his  work.  The  climax  to  such  a 
celebration  of  Founders'  day  was  aiipro- 
priately  carried  out  by  the  splendid 
speal<ers  who  so  aiitly  voiced  the  things 
we  often  think.  The  banquet  was  given 
in  co-operation  with  the  Chicago  Alumni 
chapter  of  Triangle  at  the  Chicago  Engi- 
neers' clul),  April  13. 

Our  sjjring  initiation  was  held  March 
7,  and  was  followed  by  a  banquet  at  the 
Cooper-Carlton  Hotel  on  the  same  even- 
ing. The  iiresence  of  many  alumni  mem- 
bers made  the  event  seem  like  a  sort  of 
home-coming. 

The  following  men  help  to  carry  on; 

E.  C.  B.u or.  Jit. 

C.    S.    CH.VXUI.KR 

G.  C.  DiioiR 
H.  L.  Kreiger 

R.   K.  L-ANGAN 

F.  J.    NllR-\I.\N 

E.  W.  Wii.i.is 


RHO  DELTA  RHO 

A  dance  is  often  a  quite  engaging"  topic 
for  discussion.  Once  in  a  while,  however, 
such  an  especially  fine  time  is  uniformly 
en,ioyed  that  one  wishes  to  remember  it 
without  verbal  alterations.  Such  an  occa- 
sion was  our  annual  dance  held  at  the 
Webster  Hotel. 

At  present,  preparations  are  in  prog- 
ress for  a  farewell  party  to  be  given  in 
lienor  of  our  graduates-to-be.  Those  who 
will  be  missed  are  Benjamin,  Krivo.  and 
.lacobson. 


DELTA  TAU  DELTA 

The  stability  of  an  organization  is  well 
established  by  its  reaction  to  new  and 
unusual  circumstances.  In  the  face  of  a 
"homeless"  condition  eight  good  men 
were  admitted  to  membership  in  Gamma 
Beta  chapter  of  Delta  Tau  Delta.  They 
w  ere ; 

H.   Beuc 

R.    W.    ClMMING 
A.   ,1.    D.\NZ1<1ER 

F.  E.  D.uis 
P.  A.  Grak 

C.  A.  GrsTAi'.sdX 

A.    T.    NlLLOT 

G.  L.  Tri'KER 

The  boys  were  put  through  their  iire- 
liminary  paces  on  the  evenings  of  Friday 
and  Saturday,  .March  20  and  21.  The 
formal  ceremony  was  performed  Sunday 
afternoon,  .March  22. 

The  chapter  is  looking  forward  with 
eager  anticipation  to  the  permanent  home 
of   the   near   future. 


SIGMA  ALPHA  MU 

With  the  advent  of  spring,  Sigma  Epsi- 
lon  chapter  is  formulating  plans  for  a 
.May  dance  to  be  held  at  the  Buena  Shore 
Club  and  a  get-together  smoker  in  co- 
operation with  its  Alumni  Club  in 
Chicago. 

The  most  significant  among  our  social 
activities  of  the  jiast  few  months  was  an 
initiation  and  banquet  on  March  20  at  the 
Great  Northern  Hotel.  The  unique  enter- 
taininent  provided  by  the  pledges  and  the 
large  attendance  of  fraters  from  many  of 
the  central  states  made  it  one  of  the  most 
successful  of  our  social  endeavors.  Sigma 
Epsilon  announces  the  initiation  of  the 
following  nieu  into  its  fold: 

.M.    AURAIIAMSON 

J.  Goldman 

C.    Pol.ACEK 


BErA  PSI 


Duiiug  I  he  past  month  Beta  chapter  of 
Beta  I'si  .National  Fraternity  entertained 
the  alunini  of  the  chapter  at  two  smokers. 
The  entertainment  was  furnished  by 
members  of  the  active  chapter  and 
pledges.  Price  and  Janak  wrestled  to  a 
draw,  thereby  imtting  an  exciting  climax 
to  the  evening.  Goetz  furnished  a  few 
much  appreciated  musical  selections. 

Friday  evening,  Alarch  13,  the  entire 
chaiiter  went  to  Cohan's  Grand  Theater 
to  see  "The  Show  Off."  After  the  play  a 
discussion  took  place  as  to  which  part 
was  best  played.  The  discussion  ended 
in  Harding's  Grill,  thus  marking  the  end 
of  a  successful  evening. 


